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INTRODUCTION 
Neuroophthalmic   deficits   may   commonly follow  head trauma1. 
Head injuries are often associated with ophthalmic manifestation and 
morbidity2. Ophthalmic signs and symptoms may be the initial 
presentation of head trauma3. The afferent   and efferent pathways can be 
injured by different mechanisms1. The assessment of such patients can be 
challenging and detailed examination may not be possible in the acute 
setting4. Visual symptoms can vague in patients with head trauma and it 
can be masked by other neurological deficits4. 2 These   patients present 
late to the neuroophthalmology clinic because of life threatening systemic 
complications.  Patients present injuries to the globe and   adnexal 
structures, these injuries also affect visual pathway and cranial nerves,3. 
In patient with head injury clinical correlation of ophthalmic finding is 
important in localization of the site of injury, treatment and prognosis2. 
   
 
 
 
 
TRAUMATIC OPTIC NEUROPATHY 
    Impact injury to optic nerve can cause traumatic optic neuropathy 
which leads to loss of visual function. It occurs in 0.5-5% of all closed 
head injuries5. The subnormal visual acuity, visual field defect or 
defective colour vision are the manifestation of visual loss. The vision 
loss of traumatic optic neuropathy can be partial or complete, temporary 
or permanent. From Intraorbital to intracranial optic nerve can be injured 
anywhere. 
 OPTIC NERVE ANATOMY  
6It is the second cranial nerve which starts from the optic disc and 
extends upto optic chiasma. The nerve fibres layer of retina continues as 
optic nerve which consists of axons originating from ganglion cells. It 
contains the afferent fibres of light reflex .There are about one million of 
optic nerve fibres which are very fine and its diameter is 2-10um .   
 
 
 
 
Parts of the optic nerve 
The optic nerve is 47-50mm in length. It is divided into four parts. 
1) Intraocular  
6 It is 1 mm in length. This part passes through the sclera, choroid 
and appears in the eye as optic disc. The diameter of this portion is 
1.5mm which expands to 3mm just behind the sclera where the neurons 
acquire a myelin sheath. From anterior to posterior the optic nerve head is 
divided into the following parts  
1) Surface nerve fibre layer 
6This  part is composed of axon bundles. The optic disc is covered 
by a thin layer of astrocytes, the internal limiting membrane of Elschnig , 
which seperates it from the vitreous and is continuous with the internal 
limiting membrane of retina. The blood supply of this region is by the 
capillaries derived from the retinal arterioles. 
 
 
 
 
2) Prelaminar region 
The predominant structures in this region are neurons and increased 
quantity of astroglial tissue. The blood supply of prelaminar region is   by 
the centripetal branches of the peripapillary choroidal vessels.  
3) Lamina cribrosa 
6It is a fibrillar sieve like structure made up of fenestrated sheets of 
sclera connective tissue lined by glial tissue. It bridges the posterior sclera 
foramina or sclera canal. The bundles of optic nerve fibres enters through 
these fenestrations..The blood supply of lamina cribrosa region is from 
circle of zinn. 
4)Retrolaminar region 
This area is characterized by a decrease in astrocytes and the acquisition 
of myelin that is supplied by oligodendrocytes .The addition of myelin sheath 
doubles the diameter of optic nerve as it passes through the sclera. The axon 
bundles are surrounded by connective tissue septa6. 
 Blood supply  
1. Centrifugal branches from the central retinal artery  
 
 
2. Centripetal branches from the pial plexus (formed by branches of 
choroidal artery, circle of zinn, central retinal artery and ophthalmic 
artery). 
 
2)Intraorbital part 
It extends from the posterior portion of the   eyeball to the optic 
foramina. This portion is 30 mm in length. Important relations of this part are 6 
v The intraorbital part of optic nerve is covered by dura, arachnoid and pia 
v The central retinal artery and  vein crosses the subarachnoid space to 
enter the optic nerve on its inferomedial aspect with a distance of10 mm 
from the eyeball 
v The intraorbital portion of the optic nerve is supplied by the perforating 
branches derived from the ophthalmic artery. 
3)Intracanalicular part 
This part is 6-9 mm in length. Ophthalmic artery  crosses  the optic nerve 
inferiorly from medial to lateral side. Sphenoid and posterior ethmoidal sinus 
lie medial to it6. 
Blood supply-  Small pial branches from the ophthalmic artery  
 
 
4)Intracranial part  
v This part is 1cm in length, lies above the cavernous sinus and converges   
to form the optic chiasma .It is ensheathed in piamater , at the point of its 
entry into the optic canal it receives arachnoid and dural sheaths. Pial 
branches of the internal carotid,anterior cerebral and anterior 
communicating arteries supply the intracranial portion of the optic nerve. 
OPTIC CANAL 
It connects the orbit to the middle cranial fossa.It transmits the optic 
nerve and the ophthalmic artery.  it is 6-11mm in length. Its orbital end is 
vertically oval (6mmx4mm).centre is circular(5mmx5mm).cranial end is 
horizontally oval. The roof of the optic canal  is  2.09mm in thick and seperates 
the optic canal from the  frontal bone. The lateral wall of the canal is known as 
optic strut. The optic strut forms the medial wall of the superior orbital fissure. 
The medial wall of the optic canal is the thinnest. This bone seperates 
ethmoidal air cells and sphenoid sinus from the optic canal. 
The intracanalicular optic nerve is tightly bound. The optic nerve dura 
fuses with the periosteum within optic canal  .   
 
 
 
ETIOLOGY 
5Traumatic optic neuropathy is associated with deceleration injuries and 
midfacial trauma. Causes of traumatic neuropathy are RTA followed by Fall 
injury. Other causes are impact over the frontal region by falling debris, 
assault, penetrating orbital trauma, surgical repair of orbito facial fractures and 
endoscopic sinus surgery. 
CLASSIFICATION 
Optic nerve injuries are subclassified into direct or indirect 7. 
Anatomical classification 
v Optic disc trauma (avulsion) 
v Anterior optic neuropathy 
v Posterior optic neuropathy 
 Optic nerve avulsion - characterized by a partial ring of hemorrhage at the 
optic nerve head (cresentric dark area at the disc 7). 
ANTERIOR OPTIC NEUROPATHY 
If the optic nerve injury occurs within 10mm of the globe, it produces 
CRAO, CBAO, CRVO or Anterior ischemic optic neuropathy 7. 
 
 
POSTERIOR OPTIC NEUROPATHY 
Injuries to the optic nerve posterior to the entrance and exit of the central 
retinal artery and vein produce  immediate change in the appearance of the 
optic disc. Optic disc remains normal for atleast three to five weeks, following 
which it becomes pale. The optic canal is the most common site for posterior 
optic nerve injury 7.  
PATHOGENESIS 
The traumatic optic neuropathy pathophysiology is poorly understood. 
The most common type is indirect that occurs during or shortly after facial and 
head injuries.   Injury to the frontal bone causes transmission of forces to the 
optic canal which results contusion and necrosis of the optic nerve because the 
nerve sheath is tightly adherent to the bony canal. The compression forces from 
trauma are transmitted via the orbital bones to the orbital apex to the optic 
canal.  Intracanalicular axons and pial microvasculature contusion results in 
optic nerve ischemia and edema. This causes further neural compression within 
the fixed diameter bony optic canal and intracanalicular compartment 
syndrome7.  
 
 
 
DIAGNOSIS 
Traumatic optic neuropathy is a clinical diagnosis .There must be a 
history of trauma. If the vision and pupillary reaction are normal diagnosis of 
optic nerve trauma should be excluded. An afferent pupillary defect is absent in 
patients with bilateral  optic nerve injury .  
SYMPTOMS 
v Defective vision 
v Decreased colour sensation 
SIGNS 
v Decreased visual acuity 
v Afferent  pupillary defect 
v Decreased  colour vision 
v Visual field defects 
TREATMENT OF TRAUMATIC OPTIC NEUROPATHY 
Several controversies exit regarding the management of TON. The 
optimum  management  protocol is yet to be elucidated as there is paucity of 
prospective large scale clinical trials. Most widely accepted treatment for 
 
 
traumatic optic neuropathy includes observation, steroids and surgical 
decompression. 
International Optic Nerve Trauma Study 
Levin and colleagues studied the visual outcome of traumatic optic 
neuropathy patients who are treated with systemic corticosteroids, optic canal 
decompression and observed without any treatment. Patients are intervened  
within 7 days of injury  .They found out that there was no clear benefit for 
intervention.   
1) MEDICAL MANAGEMENT 
The main stay of medical management for TON is the use of high dose 
steroids8. 
 NASCIS II study showed that treatment with methyl prednisolone 
(loading dose- 30mg/kg, maintenance dose 5.4 mg/kg/hr for 24 hrs)  which is 
started within 8 hrs of injury results in improvement of motor and sensory 
function compared to placebo. Stabilization of  the microvascular circulation  
and calcium homeostasis occurs due to high  dose methylprednisolone therapy . 
The routine treatment given is Intravenous methyl prednisolone 1 g per 
day for three days followed by tapering dose of oral prednisolone. 
 
 
CRASH TRIAL 
In this study the effectiveness of high dose methyl prednisolone was 
studied in head injury patients who presented within 8 hrs of injury and found 
out that there was an incrased rate of death in patients treated with methyl 
prednisolone compared to placebo8. 
2) SURGICAL INTERVENTION 
 Reverse the compression and interruption of the vascular supply to the 
optic nerve is the primary aim of the surgical decompression. Operative 
decompression  relieves annular strangulation and reestablishes  optic nerve 
function 9. 
Indications for  optic nerve  decompression  
1. If visual loss develops even after treatment 
2. If visual loss occurs tapering steroids 
3. If compressive bone fragment accompanies optic canal fracture 
4.  Hematoma of Optic nerve sheath 
5. Deterioration of visually evoked potential response over time  
6.  With orbital bony fragments or compression due to foreign bodies   
 
 
 
Contraindications   
1. Optic nerve avulsion 
2. Unconscious patient 
3. Total loss of vision 
 
 
RECENT TRIALS  
1. Erythropoietin  
2. Adenosine receptor A2A 
In traumatic optic neuropathy, apoptosis of retinal ganglion cells is closely 
related to the local production of reactive oxygen species and inflammatory 
mediators from activated microglial cells. Adenosine receptor A2A posses  
anti-inflammatory properties. Studies in wild type mice revealed that treatment 
with A2A AR agonist  resulted in marked decrease in the TON induced  
microglial activation ,retinal cell  death and releases of reactive oxygen species 
and pro-inflammatory cytokines TNF-alpha and IL-6 10. 
3.  Intravitreal transplantation of human umbilical cord blood stem cells  
Causes reduction in optic nerve function through increasing optic nerve 
survival and decreasing retinal cell apoptosis 11.  
 
 
4. Intravitreal injection of mesenchymal stem cells   
Outcome and prognosis 
There is an association between initial and final visual  acuities. There is 
no improvement  in vision if Patients presented with no light perception  . Upto 
50% of patients with traumatic optic neuropathy have little or no improvement 
in vision with or without treatment, although most of the time improvement is 
minimal. Traumatic optic neuropathy with concomitant orbital fractures tends 
to have more severe visual loss. Upto 85% of the patients with an orbital 
fracture presented with no perception of light. The presence of an orbital 
fracture implies a greater transmission of forces to the optic nerve 12. 
 
 
 
 
 
 
 
 
 
TRAUMATIC THIRD NERVE PALSY 
Isolated oculomotor palsy due to closed head  trauma is uncommon with 
an incidence  of  0 to 15%.The victims sustained moderate to severe head 
injury with or without loss of consciousness13. Oculomotor nerves run from the 
brainstem nucleus to extraocular muscle can be damaged at any point their 
course. 
ANATOMY OF THIRD NERVE 
Oculomotor nerve nuclear complex is located  at  midbrain in the 
superior colliculus2. 
Unpaired subnucleus 
1. Levator subnuclei: Innervates both levator muscles 
2. Edinger –Westphal  subnucleus is present centrally 
Paired subnuclei 
1. Superior rectus subnuclei: These innervate the corresponding superior 
rectus muscle 14 
2. Medial rectus subnuclei : These innervate the ipsilateral medial rectus 
muscle 
 
 
3. Inferior rectus subnuclei: These innervate the ipsilateral inferior rectus 
muscle 
4. Inferior oblique subnuclei: These innervate the ipsilateral inferior 
oblique muscle 
COURSE OF THIRD NERVE 
 
 
 
 
Mechanism of injury 
 Severe head trauma causes Isolated oculomotor nerve palsy by direct or 
indirect mechanism. Direct oculomotor injury is caused by rootlet avulsion, 
fascicular injury or decreased blood supply 15. Also it is associated with 
subarachnoid hemorrhage. Indirect injury can be caused by pressure on the 
third nerve by an expanding  extradural or subdural hematoma. The third nerve 
fascicule may be damaged due to posterior petroclinoid stretching 16. 
Clinical features 
1. Weakness of levator causes complete ptosis, due to which there is often 
no diplopia14. 
2. The lateral rectus causing the eye to be abducted (due to unopposed 
action) in the primary position. The intact superior oblique muscle 
causes intorsion of the eye at rest which increases on attempted 
downgaze. 
3. Normal abduction because lateral rectus is intact. 
4. Elevation is restricted due to weakness of superior rectus and inferior 
oblique. 
5. Weakness of the inferior rectus limiting depression. 
6. Parasympathetic palsy causing a dilated and non reacting pupil 
 
 
7. Defective accommodation.  
Aberrant regeneration  
It is caused by misdirection of regenerating axons that previously  
innervate one muscle group may innervate a different muscle group with a 
different function. The regenerating autonomic and voluntary nerve fibres grow 
along the wrong myelin tubes that contained functioning neurons before 
degeneration 17.   
 Signs of aberrant regeneration 
Lid gaze dyskinesis 
a. Pseudo Von Grafe sign: Some of the nerve fibres to the inferior rectus 
may end up in innervating the levator so that the lid retracts when the 
patient looks down18 . 
b. Inverse Duane s syndrome: Some of the medial rectus fibres innervates 
the levator so that the lid retracts when the patient adducts the eye. 
PUPIL GAZE DYSKINESIS 
Pseudo- Argyll Robertson pupil : Some of the medial rectus fibres wrongly 
innervate the pupillary sphincter muscle so that there is constriction of pupil 
during convergence18. 
 
 
RADIOLOGICAL FINDINGS CT BRAIN, MRI 
Sphenoid fractures which may lead to superior orbital fissure narrowing  
causing nerve edema and secondary ischemic injury. Orbital fractures. Base of 
skull fracture.  Subarachnoid,  epidural and subdural hemorrhage 19. 
TREATMENT 
1. Patient can be observed until spontaneous remission of the palsy occurs. 
In trauma it may take upto one year to resolve. 
2. When the ptosis is complete there won’t be any diplopia. When the 
ptosis is recovering diplopia occurs .When diplopia is from large angle 
divergence of the visual axis, patching of one eye can be done. When the 
angle of deviation is smaller Fresnel prism can be used 
3. When there is no improvement of third nerve palsy after 6-12 months, 
squint correction surgery can be done to restore the binocular vision and 
cosmetic appearance, which includes 
a. Scott”s procedure (transposition of superior oblique muscle 
anterior and medial to superior to superior rectus 
b. Large lateral rectus recessions  
c. Recession-resection of horizontal recti muscles 
 
 
 
4. Lid lifting procedures can be done in case of persistent ptosis 
5. Botulinum toxin injection into the lateral rectus muscle 
PROGNOSIS OF THIRD NERVE PALSY 
   The prognosis is usually poor.Ptosis recovers completely than 
extraocular muscles. Pupillary size and light reflexes are least recovered.  
TRAUMATIC FOURTH NERVE PALSY 
Trauma is the leading cause of acquired Trochlear nerve paresis. The 
Trochlear nerve is the most and least frequently involved oculomotor nerve 
after head trauma13  
ANATOMY OF TROCHLEAR NERVE                     
The trochlear nerve is entirely motor in function and supplies only the 
superior oblique muscle of the eyeball. It arises from the dorsal aspect of 
midbrain .It has along intracranial course. It is the only entirely crossed 
oculomotor nerve6. 
FUNCTIONAL COMPONENT 
1. Somatic efferent component of the nerve is concerned with the 
movement of the eyeball through the superior oblique muscle. 
 
 
2. General somatic afferent component carries proprioceptive  impulses 
from the superior oblique muscle. it relayed in to the mesencephalic 
nucleus (trigeminal nerve). 
NUCLEUS 
The Trochlear nucleus is located at the level of inferior colliculus of the 
mid brain in the venteromedial aspect. It belongs to the somatic efferent 
coloumn of the nuclei and is closely related to the medial longitudinal bundle 6. 
CONNECTIONS OF THE NUCLEUS 
1. 1)Cerebral cortex 6 
v Motor cortex (precentral gyrus) of both sides through the 
corticonuclear tracts. 
v Visual cortex à superior colliculus and  tactobulbar tract. 
v Frontal eye fields 
2. Nuclei of 3rd, 6th and 8th cranial nerves through the medial longitudinal 
bundle. 
3. Superior colliculi through the descending pre dorsal bundle. 
4. Vertical and torsional gaze centres 
5. Cerebellum through the vestibular nuclei. 
6. Course and distribution 
 
 
THE FASCICULAR PART 
It consists of efferent fibres from the nucleus which pass posteriorly 
around the aqueduct in the central grey matter and decussate in the anterior 
medullary velum6. 
PRECAVERNOUS PART 
The troclear nerve trunk emerges from the superior medullary velum just 
below the inferior colliculus, on the dorsal aspect of the midbrain. It then winds 
round the superior cerebellar peduncle and the cerebral peduncle just above the 
pons. It passes between the posterior cerebral and superior cerebellar arteries to 
appear ventrally lateral to cerebral peduncle. It then pierces the Dura on the 
posterior corner of the roof of the cavernous sinus to enter into it 6. 
INTRACAVERNOUS PART 
In the Intracavernous sinus -   lateral wall of the sinus below the 
oculomotor nerve and above the first division of the fifth cranial nerve. In the 
anterior part of the sinus, it raises, crosses over the third nerve and leaves the 
sinus lie on the lateral part of the superior orbital fissure6. 
 
 
 
 
INTRAORBITAL PART 
The nerve lies medially to the origin of levator palpebrae superioris  and 
ends by supplying the superior oblique muscle through its orbital surface6. 
Mechanism of injury 
v Trochlear nerve can be injured by 13 
1. Direct orbital trauma 
2. Frontal trauma 
3. Oblique blow to head 
v Areas susceptible to injury 13 
1. Tentorial edge 
2.  dorsal surface of brainstem-bilateral palsy 
3.  dorsally-  anterior medullary velum 
4.  latereally- around midbrain 
5. lower  mid brain 
SYMPTOMS 
 Acute onset of Binocular vertical diplopia more for near vision 
SIGNS 
Left fourth nerve palsy is characterized by the following  
 
 
1. Left hypertropia in the primary position. 
2.  Limitation of left depression on adduction  
3. Due to left inferior oblique overaction, there is increase in the left 
hypertropia on right gaze 
4. Normal left abduction, depression and elevation. 
5. Contralateral head tilt.(left head tilt in aright superior oblique palsy 
6. Contralateral face turn 
7. Chin depression 
8. Excyclotorsion 
BILATERAL INVOLVEMENT  
Occurs due to severe head trauma with contusion of the anterior 
medullary velum where the fourth nerve fasicle crosses. Bilateral lesions are 
diagnosed only when squint surgery is done in one eye. After surgery the 
contralateral fourth nerve palsy is revealed 13.  
It is characterized by  
v left hypertropia in right gaze and right hypertropia in left gaze 
v On double Maddox rod test there is greater than 10 degree of 
cyclotorsion. 
v ’V’ pattern Esotropia 
 
 
v Bilaterally positive Bielshowsky test. 
SPECIAL TESTS 
PARKS THREE STEP TEST 
 
DOUBLE MADDOX ROD TEST 
Quantitative determination of cyclodeviation Red and white Maddox rods are 
placed in the trial frame. Red before RE and white before LE. Direction of 
glass rods is aligned with the 900 mark of trial frame 
 
 
 
Treatment 
1. patient can be observed until spontaneous improvement occurs 
2. Uniocular patching to avoid diplopic 
3. Opaque contact lens can also be used to avoid diplopia 
4. Fresnels prisms can be used for vertical displacent  
5. Surgery is considered if there is no improvement after 6 months from the 
onset of palsy. It can be 
a. weaken the antagonist that is weakening of ipsilateral inferior 
oblique 
b. weaken the yoke muscle that is weakening of contralateral inferior 
rectus 
c. weakening of ipsilateral superior rectus 
d. strengthening of superior oblique 
e. more than one muscle surgery 
  
 
 
TRAUMATIC SIXTH NERVE PALSY 
Abducens nerve is the most vulnerable nerve due to its long 
extracerebral intracranial course 13. It may present as a false localizing sign in 
many intracranial disorders. It is mostly unilateral and rarely bilateral. 
ANATOMY OF ABDUCENS NERVE 
The abducens nerve is a small, entirely motor nerve that supplies the 
lateral rectus muscle 6. 
FUNCTIONAL COMPONENTS 
1. Somatic efferent for lateral movement of the eye 
2. General somatic afferent for proprioceptive impulses from the lateral 
rectus muscle. These impulses ultimately reach the mesencephalic 
nucleus of trigeminal nerve6. 
NUCLEUS 
The abducent nerve nucleus lies in the lower part of the pons,beneath the 
floor of the fourth ventricle .It is closely related to the fasciculus of the facial 
nerve. It consists of large and small multipolar cells.The fibres of large 
multipolar cells gives rise to abducent nerve, while fibres of small multipolar 
 
 
cells relay in the oculomotor nucleus via the medial longitudinal fasciculus. 
Connections of the nucleus 6.  
1. Cerebral cortex 
a. Motor cortex(precentral gyrus)through the afferent corticonuclear 
fibres from both cerebral hemispheres 
b. Visual cortex,through the superior colliculus and tactobulbar tract. 
c. Frontal cortex(frontal eye fields) 
2. Nuclei of 3rd,4th, and 8th cranial nerves through the medial longitudinal 
bundle. 
3. Pretectal nucleus of both sides through the tectobulbar tract. 
4. Horizontal gaze centre (paramedianpontine reticular formation through-
PPRF) through the medial longitudinal bundle. 
5. Cerebellum through vestibular nuclei 
COURSE AND DISTRIBUTION 
FASCICULAR PART 
It consists of efferent fibres from the nucleus which passes forward 
traversing the medial leminiscus and pyramidal tract. Then they emerge by 
seven to eight rootlets from the junction of pons and medulla just lateral to the 
pyramidal prominence (of medulla). 
 
 
The rootlets join to form one nerve at varying distance from the origin. 
BASILLAR PART 
The nerve then runs forwards, upwards and laterally through the cistern 
pontis between the pons and occipital bone. The nerve runs upwards on the 
back of the petrous temporal bone near its apex. At the upper border of the 
petrous temporal bone the nerve bends forward at right angle under 
petrosphenoidal ligament and enters the cavernous sinus by piercing its 
posterior wall at a point lateral to the dorsum sellae and superior to the apex of 
petrous temporal bone 6. 
INTRACAVERNOUS PART 
In the cavernous sinus the abducens  nerve lies below and lateral to the 
internal carotid artery. The nerve then leaves the cavernous sinus to enter the 
orbit through the middle part of the superior orbital fissure within the annulus 
of zinn. In the superior orbital fissure, the abducent nerve lies inferolateral to 
the oculomotor and nasociliary nerves. 
 
 
 
 
 
INTRAORBITAL PART 
In the orbit the nerve runs forwards and enters the ocular surface of the 
lateral rectus muscle just behind its middle portion after dividing into three or 
four branches 6 . 
MECHANISM OF INJURY 
The abducent nerve is vulnerable to injury at any point of its course. 
Severe head trauma may damage sixth nerve due to shearing forces or fracture 
base of skull or orbital bones. The sixth nerve is susceptible to get injured as it 
leaves the pons and passes   through the subarachnoid space to enter the dura 
overlying clivus. At this point the sixth nerve gets damaged by blunt trauma. 
Unilateral or bilateral abducent nerve paresis can occur following increase in 
intracranial pressure after severe head trauma. The petrous part of the abducent 
nerve gets damaged in case of basilar skull fracture after the nerve has 
penetrated the dura 13. 
SYMPTOMS 
Acute onset binocular horizontal diplopia more for distance vision 
 
 
 
 
SIGNS 
1. Esotropia in the primary position 
2. Limitation of abduction due to weakness of lateral rectus 
3. Normal adduction 
TREATMENT 
1. Patient can be observed until spontaneous recovery occurs. It can take 
upto one year in case of trauma 
2. To avoid diplopia uniocular patching or opaque contact lens can be used 
3. Fresnel prisms also can be used to correct diplopia 
4. Chemodenervation of the antagonist medial rectus muscle with 
botulinum toxin can be used 
5. Strabismus Surgery is considered if there is no improvement after 6 
months of the onset of palsy. It can be weakening of the ipsilateral 
medial rectus combined with strengthening of the ipsilateral lateral 
rectus or transposition proceedure 
 
 
 
 
 
TRAUMATIC FACIAL NERVE PALSY 
The incidence of post traumatic facial nerve palsy after head injury is 
very few.  Facial nerve injury leads to total ipsilateral facial muscle paralysis 
.When facial nerve palsy is bilateral it is difficult to diagnose in unconscious 
patients. 
 ANATOMY OF FACIAL NERVE 
The facial nerve(seventh cranial) nerve is both motor and sensory nerve. 
Functional components 6 
1. Branch efferent for facial expression and elevation of hyoid bone. 
2. General visceral efferent component is concerned with  parasympathetic 
supply of the lacrimal gland  sublingual and submandibular salivary glands 
and the nasal palatine and pharyngeal glands. 
3. Special visceral afferent for taste sensation from presulcal area of the 
tongue and palate. 
4. General somatic afferent for sensations from the concha of the auricle. 
 
 
 
 
NUCLEI 
MAIN MOTOR NUCLEUS 
It lies in thelower part of the pons. 
v The nuclear portion which supplies the muscles of the upper part of the 
face- corticonuclear fibres from both cerebral hemispheres. 
v The nucleus portion which supplies the muscles of lower part of the face- 
corticonuclear fibres from the opposite cerebral hemispheres. 
PARASYMPATHETIC NUCLEI 
These include the superior salivatory and lacrimal nuclei. These are 
situated posterolateral to the main motor nucleus in the coloumn of general 
visceral efferent nuclei 6. 
v Superior salivatory nucleus 
It receives afferent fibres from the hypothalamus .It sends preganglionic 
fibres which innervate the submaxillary and sublingual salivary glands. 
v Lacrimal salivatory nucleus  
 It receives afferent fibres from  Hypothalamus-  for emotional responses  
sensory neulei of the trigeminal nerve- for reflex lacrimation secondary to 
irritation of cornea or conjunctiva. 
 
 
 It sends preganglionic fibers to  innervate  the lacrimal gland. 
SENSORY NEUCLEUS :  
The upper part of the nucleus tractus solitaries constitutes the sensory 
nucleus of the facial nerve. It belongs to the special visceral afferent nuclei. It s 
situated in upper part of the medulla oblongata. It receives afferent fibers 
carrying the sensation of the taste and also afferent from the concha of the 
auricle6. 
COURSE AND  FACIAL NERVE DISTRIBUTION: 
Ø The facial nerve consists of a sensory and a motor root. 
Ø The motor root fibres from the nucleus passes around the abducens 
nerve nucleus and emerge from the brain stem. 
Ø The sensory root consists of central processes of the unipolar cells of 
geniculate ganglion. Also contains the preganglionic parasympathetic 
fibers from the parasympathetic nuclei. 
Ø These two roots emerge from the junction of pons and medulla just 
medial to the vestibulococclear nerve. Then the two roots reaches the 
internal acoustic meatus. In the meatus, the motor root lies in a 
 
 
groove o n the 8th nerve, with the sensory root intervening. Here the 
7th and 8th nerves are accompanied by the labyrinthaine vessels. 
 At the bottomof the meatus the two roots fuse to form a single trunk, 
which lies in the petrous temporal bone. Within the canal, in the  petrous part 
of temporal bone, the course of the nerve can be divided into three parts  
The first part is directed laterally above the vestibule, the second part 
runs backwards in relation to the medial wall of the middle ear above the 
promontory; the third part is directed vertically downwards behind the 
promontory. The first bend is sharp. It lies over the anterosuperior part of the 
promontory and is also called the genu. The geniculate ganglion of the nerve is 
so called because it lies on the genu. The second bend is gradual and lies 
between the promontory and the auditus to the mastoid antrum. The facial 
nerve leaves the skull by passing through the stylomastoid foramen. 
Then the facial nerve crosses the base of the styloid process. It then 
enters posteromedial surface of the parotid gland and crosses the 
retromandibular vein and the external carotid artery. Behind the neck of the 
mandible it divides into its five branches 6. 
  
 
 
BRANCHES 
 a)Within the facial canal  
1. Greater petrosal nerve 
2. Nerve to stapedius 
3. Chorda tympani 
b) Branches at its exit from the stylomastoid foramen 
1. Posterior auricular nerve  
2. Digastric  branch 
3. Stylohyoid branch 
c) Terminal branches within the parotid gland  
1. Temporal branch supplies  
a. auricularis anterior  
b. auricularis superior 
c. intrinsic muscles of the lateral side of the ear 
d. frontalis  
e. orbicularis oculi 
f. corrugator supercilli 
 
 
2. Zygomatic branch run across the zygomatic bone and supply the orbicularis 
oculi. 
3. Buccal branch 
4. Mandibular branch 
5. cervical branch 
d)Communicating branches 
For effective coordination between the movements of the muscles of the 
first ,second and third branchial arches,the motor nerves of the three arches 
communicate with each other.The facial nerve also communicates with the 
sensory nerves distributed over the motor territory. 
GANGLIA 
1. The geniculate ganglion 
2. The submandibular ganglion  
3. Pterygopalatine or sphenopalatine ganglion 
MECHANISM OF INJURY 
Post traumatic facial nerve palsy has been seen in 1.5% of  base of skull 
fractures. Temporal bone fracture constitutes approximately 20% of all skull 
fractures 21. 
 
 
Temporal bone fractures have been grouped into transverse and 
longitudinal fractures in relation to the long axis of the petrous 
pyramid.Longitudinal fractures are clinically more common than transverse 
fractures. In longitudinal fractures onset of facial palsy is delayed.Transverse 
fracture produces immediate nerve palsy 21. 
The onset of facial palsy may be immediate or delayed.Immediate palsy 
occurs due to stretching /compression/division of nerve.Compression injury 
does not produce any interruption in nerve conduction and is akin to 
neuropraxia which recovers in 2-3 weeks.Crushing or stretching injury causes 
interruption in nerve conduction which recovers in a period of 3-6 
months.Stretching injury recovers slower than crushing injury.Divisional injury 
shows complete interruption of nerve conduction and are akin to neurotmesis 
which recovers after six months of injury.Delayed facial paralysis occurs after 
1-10 days of trauma and occurs more commonly due to entrapment of nerve 
within fibrous tissue contiguous to fracture.Delayed injuries have favourable 
prognosis than immediate injury.Incomplete injuries have better prognosis than 
complete injuries. 
 
 
 
 
 Mode of injury 
1. Sectioning of the nerve , 
2. Compression of the nerve- hematoma and or by adjacent bony fragments, 
3. Nerve stretched between two fracture fragments 
This compresses the facial nerve at the meatal foramen--> secondary 
ischemia and  nerve degeneration. 
Longitudinal fracture- intracranial hematoma at geniculate ganglion 
Transverse fractures- lesions at labrynthine segment 
SYMPTOMS 
1. Inability to blink or close the affected eye  
2. Difficulty or inability to carry out a range of facial movements and or 
expressions such as smiling,whistling,frowning. 
3. Difficulty in chewing food,or losing food from the angle of the mouth 
4. Difficulty in  drinking with fluid leaking from the corner of the mouth 
5. Difficulty in speaking 
6. Irritation ,watering ,redness 
 
 
 
 
CLINICAL FEATURES 
1. Absence of wrinkling on forehead 
2. Lagophthalmos 
3. Deviation of angle of mouth to opposite side 
4. Altered taste sensation&tingling of anterior 2/3 rd of tongue 
5.  Excess or reduced salivation 
6. Absence of nasolabial folds 
DIAGNOSIS  
1. HRCT scan shows the course  of the fracture line  
2. MRI   
Abnormal nerve enhancement -distal intrameatal segment, the labrynthine 
segment, the proximal tympanic segment and the geniculate ganglion. 
Dural enhancement -rostral border of the temporal bone  
3. Electromyography 
Prolonged enhancement of the distal meatal segment of the  facial nerve 
may persist for upto 2 years after trauma.It did not help in diagnosing severity 
of facial nerve injury  when done immediately after trauma. 
 
 
 
TREATMENT  
1. Lubricating eye drops 
2. corticosteroids to decrease edema 
3. Taping of eyelids to protect the eye while sleeping 
4. Physiotherapy 
SURGICAL  
1. Lateral tarsorrhaphy to prevent exposure keratopathy 
2. Facial nerve decompression 
3. Facial nerve grafting(from neck, leg or arm) 
4. Nerve transfer  
5. Muscle transfer 
6. Facial slings 
 
  
 
 
 
 
 
 
TRAUMATIC CHIASMAL SYNDROME 
Trauma is a rare cause of chiasmal syndrome. Traumatic chiasmal 
syndrome is a rare cranial nerve injury syndrome seen following head injury, 
usually associated with anterior skull base fractures. 
ANATOMY OF OPTIC CHIASM 
v It is a flattened structure 6 
v Measures 
o  12 mm horizontally and anteroposteriorly 8mm 
v It is covered by piamater. It lies over the pituitary gland. 
v Posteriorly chiasma is continuous with the optic tracts  
v Nerve fibres which decussate at the chiasma arises from the two half of 
nasal retina 
v Variations in the locations of chiasma may have important clinical 
significance as follows: 
1. Central chiasma is present in about 80% of normal cases.It lies directly 
above the sella. 
2. Prefixed chiasma is present in about 10% of normal cases .It is located 
more anteriorly  over the tuberculum sellae. 
 
 
3. Postfixed chiasma is present in the remaining 10% of normal cases.It is 
located more posteriorly over the dorsum sellae 
Arrangement of nerve fibres in optic chiasma 
1. The nasal peripheral fibres constitute about three quarters of all the fibres 
and cross over to enter the medial part of the opposite optic tract in the 
following manner 6: 
v The lower nasal fibres in the optic nerve traverse the chiasma low  and 
anteriorly. These fibres form convex loops in terminal part of the 
opposite optic nerve and then cross to the opposite tract and occupy its 
lower quadrant. 
v The upper nasal fibres of optic nerve traverse the chiasma high and 
posteriorly and after crossing occupy the upper nasal quadrant of the 
opposite optic tract. Some of these fibres make a loop in the ipsilateral 
optic tract before crossing . 
2. The temporal fibres from retina which occupy the temporal half of the optic 
nerves remain uncrossed and run backwards in the lateral part of the optic 
chiasma to reach the dorsolateral part of the optic tract. 
3. The macular fibres which occupy the central part at the proximal end of the 
optic nerve, keep this position in the anterior part of the chiasma. Then the 
 
 
crossing nasal macular fibres get separated from the uncrossed fibres and 
pass as a bundle obliquely backwards and upwards to decussate in the 
posterior most part of the chiasma,which is related to the supraoptic recess. 
Lesions here may produce central temporal hemianopic scotoma. 
v Other fibres: In addition to the visual fibres,the optic chiasma also 
contains commissural fibres, pupillary fibres and fibres connecting the 
twomedial geniculate bodies, the globus pallidus and the hypothalamus 
6.  
BLOOD SUPPLY  
v Superior aspect- branches from the anterior cerebral and anterior 
communicating arteries  
v Inferior aspect- branches from the internal carotid artery,anterior 
superior hypophyseal artery and posterior communicating artery. 
v Antero-inferior margin of the chiasma- branch from the ophthalmic 
artery 6 
Venous drainage 
v The superior aspect -superior chiasmal vein  
v The inferior aspect -pre-infundibular vein which drains into the basal 
vein. 
 
 
 
MECHANISM OF INJURY 
Chiasmal injury can be primary or secondary. Primary involvement can 
be in the form of  a tear, laceration or contusion. In most of these patients there 
is evidence of fracture in the anterior cranial fossa. History of  unconsciousness 
is present in over 90% of patients and head injury is severe in such patients 22. 
In closed head injury, due to forehead impact, there is anteroposterior 
distortion of the skull, which leads to midline chiasmal tear. The usual site of 
chiasmal necrosis is at the site of decussation, Contusion and chiasmal necrosis 
of the central part is seen most commonly in primary chiasmal injuries. The 
chiasm can also get involved secondary to edema and ischemia leading to 
infarction 22 .  
Shearing of the internal carotid arteries and of their branches induce 
ischemia and softening. crossing fibres are affected if there is rupture of fine 
vessels of medial chiasmal region. compression by herniated gyrus rectus-  
contusional necrosis of the chiasm. 
 Chiasmal syndromes  can be divided into anterior, middle and posterior.  
 
 
Anterior chiasmal syndrome affects the junction of the optic nerve and 
chiasm. Middle chiasmal syndrome relates to the decussating fibers in the body 
of the optic chiasm while posterior chiasmal syndrome involves the caudal 
fibers 22. 
1. The  anterior chiasmal syndrome  
a. Involves optic nerve fibers and contralateral inferonasal fibers .  
b. produces ipsilateral optic neuropathy,  
c. Manifests as central scotoma, and junctional scotoma. 
2. Middle chiasmal syndrome 
a. Affects uncrossed temporal fibers -nasal or binasal hemianmporal 
macular fibres are not involved. 
b. Crossing nasal retinal fibers- bitemporal hemianopia. 
3.  posterior chiasmal syndrome 
a. Involves macular fibres- smaller, paracentral bitemporal field loss. 
b. Involves optic tract – contralateral homonymous hemianopia 
c. Colour vision and visual acuity are not affected because temporal 
macular fibres are not involved. In long standing cases optic disc 
pallor is seen . 
 
 
CLINICAL FEATURES 
v Bitemporal hemianopia is the most common field defect seen which may 
be complete or incomplete and with macular splitting or sparing.  
v Temporal field defect in one eye and no PL in other eye suggest 
optochiasmal injury. 
v *Nasal bleeding and CSF rhinorrhoea may be seen. 
v Other unusual associated features like anosmia, pituitary insufficiency, 
diabetes insipidus. 
v Rarely there can be cranial nerve deficit, traumatic aneurysm of internal 
carotid cavernous fistula.  
Diagnosis 
Clinical diagnosis is difficult in unconscious patients. However when 
a patient is conscious diagnosis is made by the history of bitemporal defect, 
confirmed by field charting, CT and MRI have made the diagnosis easy. 
MRI findings- Contusion of the gyrus rectus and swelling of the chiasm. 
The breach in the roof of the sphenoid sinus was also probably responsible 
for the self limiting CSF rhinorrhoea . 
 
 
 
TREATMENT 
There is no specific treatment for chiasmal injury.As secondary 
involvement of the chiasma can occur due to edema it is probably rational to 
prescribe corticosteroids. The role of surgery in chiasmal injury remains 
unproven. Bitemporal hemianopia is permanent in most of cases. Surgery is 
considered only when there is progressive deterioration resulting from 
arachnoiditis around the chiasm 22. 
VISUAL OUTCOME IN CHIASMAL INJURY 
Almost all patients develop various grades of optic atrophy over a period 
of time. As the central field is retained, daily activities of the patients are 
unaffected . The prognosis for recovery of visual function remains incomplete 
22. 
  
 
 
TRAUMATIC SUPERIOR ORBITAL FISSURE 
SYNDROME 
Superior orbital fissure syndrome is a complex of the impaired function 
of the cranial nerves (III, IV,V and VI) that enters the orbit through the 
superior orbital fissure. Superior orbital fissure syndrome mainly caused by 
craniofacial injury such as, skull fracture, zygomaticomaxiilary complex 
fracture, orbit fracture, Lefort II and Lefort III fractures 23.  
 ANATOMY OF SUPERIOR ORBITAL FISSURE 
It is a comma shaped aperture in the orbital cavity. It is bounded by 
lesser and greater wing of sphenoid. It lies lateral to the optic foramen and the 
orbital apex. Common tendinous ring divides the superior orbital fissure into 
upper, middle and lower parts 6. The structures passing through these parts are  
1. Upper and lateral parts : 
a. Lacrimal and frontal nerves , 
b. Trochlear nerve 
c. Superior ophthal mic vein   
d. Recurrent branch of the ophthalmic artery. 
 
 
 
2. Middle part : 
a. Superior and inferior divisions of the oculomotor nerve , 
b. Nasociliary branch of the ophthalmic division of the trigeminal 
nerve  
c. Abducent nerve. 
3. The lower and medial parts -inferior ophthalmic vein. 
MECHANISM OF INJURY 
Displaced bone fragments cause compression of the content in the 
fissure. However, an increase in the internal orbital pressure (due to edema or 
bleeding at the moment of trauma) may compress the nerves against the bony 
margin of the fissure. Therefore, the recovery depend on the speed of 
absorption of the extravasated fluids. A blow on the skull bone might radiate 
forward to the roof of the orbit involving the greater wing of the sphenoid and 
result in hematoma formation around the superior orbital fissure. Also can 
occur after repair of midfacial fractures 24. 
CLINICAL FEATURES 
1. Edema of the periorbital region – due to compromised venous and 
lymphatic drainage through the ophthalmic veins 
2. Ptosis 
 
 
3. Proptosis ( due to loss of tone of the extraocular muscles and or 
intraconal or extraconal hemorrhage) 
4. Ophthalmoplegia (due to impairment of oculomotor, Trochlear and 
abducens nerve) 
5. Pupils dilated and fixed 
6. Loss of corneal reflex ( involvement of the nasociliary branch of the 
trigeminal nerve) 
7. Due to compromise of the lacrimal and frontal nerves ( ophthalmic 
division of the trigeminal nerve) loss of sensation over the forehead and 
upper eyelid and lacrimal hyposecretion. 
8. Loss of accommodation reflex 
DIAGNOSIS 
Diagnosis based on the clinical symptoms, signs and radiographic 
examination. Angiography is need to find traumatic carotid cavernous sinus 
fistula or carotid aneurysm causing superior orbital fissure syndrome. In CT 
small bony fragments or retroorbital hematoma with compression around 
superior orbital fissure can be visualized by 2 mm slices. The spiral CT gives 
the diagnostic accuracy, and provides detailed information about superior 
orbital fissure 23. 
 
 
TREATMENT 
1. Steroid therapy - in edema from craniofacial fracture (Injection Methyl 
prednisolone 1 mg per day for 3 days followed by tapering doses of oral 
prednisolone 23 ). 
2. Displaced  fracture fragment cause narrowing of the supraorbital fissure 
narrowing it indicate surgical intervention. 
In superior orbital fissure syndrome different routes for decompression: 
a. Extra nasal Intraorbital - lateral wall  
b. Modified extra nasal Intraorbital  
c. Extra nasal transethmoidal  - medial wall  
d. Transtemporal route - in fulminating suppuration  
e. Combination of intracranial and extracranial approach is adopted to treat 
superior orbital fissure syndrome for decompression if fracture fragment 
causes impingement of orbital contents.  
3. If the patient has the following conditions, surgical decompression of the 
TON is done through transconjunctival approach in traumatic orbital 
apex syndrome 
a. CT - optic nerve impingement by bony fragments. 
 
 
b. No improvement of after vision 3 days of steroid therapy with 
finger counting or worse 
c. During steroid treatment visual deterioration progressive 
4. If superior orbital fissure syndrome caused by carotid cavernous sinus 
angiography is need to confirm the diagnosis, than embolisation done. 
OUTCOME 
Prognosis is poor if symptoms are caused by displaced bone fragments. 
  
 
 
TRAUMATIC CAROTID CAVERNOUS FISTULA 
High energy trauma to the face /base of skull forms abnormal 
communication between   the internal carotid artery and cavernous sinus – 
carotid cavernous fistula. In traumatic carotid cavernous fistula retrograde 
transmission of increased venous pressure and volume from the cavernous 
sinus lead to venous dilatation, flow turbulence and thrombosis. 
ANATOMY OF CAVERNOUS SINUS 
In the middle cranial fossa on either side of the body of sphenoid present 
large venous space which is known as cavernous sinus. It is about 2 cm long 
and 1 cm wide 6. 
The floor formed by the endosteal duramatter.The meningeal duramatter 
forms the lateral wall, roof and medial wall of the sinus. 
 It   extends upto the medial end of the superior orbital fissure anteriorly 
and upto the apex of the petrous temporal bone posteriorly. 
 
 
 
Relations
 
 
B) From above downwards Oculomotor nerve, Trochlear nerve, Ophthalmic 
nerve, Maxillary nerve, Trigeminal ganglion passes on the lateral wall of the 
sinus 
C) Contents of the cavernous sinus 
 
 
 
1. Internal carotid artery 
2. Abducent nerve 
 
TRIBUTARIES  
A) Orbit: 
1. Ophthalmic vein superior 
2. Inferior ophthalmic vein branch 
3. Central retinal vein 
4. Medial ophthalmic vein 
B) Brain: 
1. Middle cerebral vein superficial branch 
2. Cerebral vein inferior 
 
 
 
C) Meninges: 
1. Sphenoparietal sinus 
2. Middle meningeal vein 
DRAINING CHANNELS 
 
CLASSIFICATION OF CCF  
a) Etiologically divide into:            
Spontaneous 
Traumatic 
b) Depend on hemodynamic status: 
                                                       High flow 
                                                      Low flow  
c) Based on Anatomy: 
                                                   Direct and Indirect  
 
 
BARROW’S CLASSIFICATION 
 
 
 
 
 
 
PATHOPHYSIOLOGY  
 
DIRECT CAROTID-CAVERNOUS FISTULA 
Direct fistulas are high flow shunts. Trauma is responsible for 75%. In 
haed injury fracture of base of skull causes tear of  ICA (Intracavernous) 
 
 
 
Carotid artery blood cavernous sinus 
Arterio-venous fistulaàpressure effect (3rd ,4th &6th CN)àophthalmoplegia 
    High venous pressure 
Impaired venous drainage of ophthalmic veins 
Congestion, increase intraocular pressure 
CLINICAL FEATURES 
Presentation may be unilateral or bilateral 24 
1. Pulsatile proptosis ( bruit and thrill) 
2. Conjunctival chemosis 
3. Corkscrew episcleral blood vessels 
4. Ptosis- due to 3rd nerve involvement 
5. Ophthalmoplegia 
6. Rise of Intraocular pressure caused by elevation of episcleral venous 
pressure and orbital congestion 
7.  Anterior segment ischemia à corneal epithelial edema, aqueous cells 
and flare. Iris   atrophy, cataract and rubeosis iridis are seen in severe 
cases. 
Defect in ICA 
 
 
8. Fundus examination may show optic disc edema, dilatated veins and 
retinal hemorrhages, CRAO, CRVO, serous retinal detachment. 
9. Immediate visual loss due to ocular or optic nerve damage at the time of 
head injury. 
  Causes for delayed visual loss  
1. Exposure keratopathy, 
2. Secondary glaucoma, 
3. Central retinal vein occlusion,  
4. Anterior segment ischemia  
5. Ischemic optic neuropathy 
10 Venous hypertension and muscular edema caused by mass effect in the 
cavernous sinus which leads to diplopia.  
NEUROIMAGING 
CT and MRI may demonstrate prominence of superior ophthalmic vein 
and diffuse enlargement of extraocular muscles. Definitive diagnosis includes 
CT and MR angiography. 
 
 
 
 
TREATMENT 
Most carotid-cavernous fistulas are not life threatening. Surgery is 
indicated if spontaneous closure does not occur. A post traumatic fistula is 
much less likely to close because of high blood flow. The current treatment of 
choice involves endovascular embolisation with coils, glue or balloons which 
may be transvenous or transarterial 25. 
 
 
 
 
 
 
 
 
 
 
 
 
REVIEW OF LITERATURE 
1. Kok foo Lee et al,   studied  24 patients of traumatic optic neuropathy and 
concluded  that  “compared to conservative management patients treated 
with  intravenous and oral steroids had  better visual outcome” 26. 
2. Sundeep et al, reported  that traumatic optic neuropathy patients with poor 
visual acuity have poor visual visual prognosis 27 
3. Kelki E Turel et al, reported that conventional Electromyography did not 
help in diagnosing severity of facial nerve injury when done immediately 
after trauma 28 
4. Golad Allan MD et al, described that treatment of traumatic optic 
neuropathy with steroids is strictly contraindicated in cases where severe 
head trauma accompanies the ocular damage 29. 
5. Hasan mirzai et al described a case of  traumatic optic neuropathy and 
reported that traumatic optic neuropathy associated with blunt  forehead 
trauma is a potentially vision threatening process  that requires 
comprehensive clinical assessment and appropriate neuroimaging 30. 
6. Dai woo Kim ,Ungroo Samuel Kim, reported that visual deficit occurs in 
isolation without other neurological  abnormalities in a case of traumatic 
chiasmal syndrome 31. 
 
 
7. Zain A Zohani & Arshad Ali reported a case of    spontaneous resolution of   
trauma induced direct carotid cavernous fistula after carotid massage and 
temporary occlusion 32. 
8. Chin-Tzung Chen et al reported same functional results obtained following 
surgical decompression of patients with traumatic superior orbital fissure 
syndrome caused by with and without sphenoid fracture 23.  
9. Timothy Olubenga et al stated that Facial palsy - lower motor neuron type 
more common. It is commoner in males are more commonly affected and 
with spontaneous recovery occurs in 30% .full recovery occurs in on 
incomplete facial palsy and or delayed onset paralysis 33. 
10. J. Elston described Multiple permanent neurological deficits due direct 3 rd 
nerve palsy occurs in severe head injury patients 16. 
11. Pravin Salunke et al described that delayed onset of abducens nerve palsy 
may be due to injury to branches of meningo dorsal artery. The other cause 
could be due to edema of surrounding tissues elevated 34. 
12. Hamidon BB et al ,described that bilateral abducens nerve palsy is rare but 
can occur in a patient with closed head trauma without any fratures. 
Prognosis is poor in complete palsy 35.  
13. John Lee et al, find out that in severe head trauma bilateral superior oblique 
palsy is not common but debilitating condition. In  asymmetric cases high 
 
 
suspicion and clinical tests must be carried out to detect bilateral 
involvement 36.  
14. Brijesh Takaar et al described  the possibility of traumatic optic neuropathy 
in one eye following trauma to the opposite side of head and also highlights 
the requirement of a detailed examination of both eyes in all cases of trauma 
37.   
 
 
 
 
 
 
 
 
 
 
 
 
AIM AND OBJECTIVES 
v To study the various neuroophthalmologic  manifestations of head 
trauma 
v To analyse the clinical profile , response to treatment, visual outcome of 
patients with head trauma presenting to the Neuroophthalmology clinic 
at Aravind Eye Hospital, Madurai 
                                          
  
 
 
MATERIALS AND METHODS 
STUDY SITE:  Neuroophthal clinic, Aravind Eye Hospital, Madurai. 
STUDY SUBJECTS: Patients with history of head trauma attending 
neuroophthal clinic  from June 2014to May 2015 
STUDY DESIGN: Prospective observational study 
STUDY PERIOD : June 2014 to May 2015 
INCLUSION CRITERIA 
All patients with history of head trauma presenting to the Neuroophthal 
Clinic, Aravind Eye Hospital, Madurai from june 2014to may 2015. 
EXCLUSION CRITERIA 
1. Unconscious patients 
2. Openglobe injury 
3. Patients requiring neurological or neurosurgical intervention(TON) 
4. Traumatic cataract 
5. Retinal detachment 
6. Vitreous hemorrhage 
7. Choroidal rupture 
8. Previous  history of ocular comorbidities 
 
 
 
 CLINICAL EVALUATION 
A series  of  196 patients  who presented to our  Neuroophthalmology  
department with history of head trauma were included in the study and all these 
patients  underwent a thorough ophthalmological and  neurological  evaluation 
The  patients particulars like  name , age ,sex ,address ,were documented  in a 
proforma  specially designed for the study and was filled by the  examining  
doctor. 
 A  Detailed history of each and every symptom of the patient such as 
the onset, duration, mode of injury, loss of consciousness. 
The patients were also enquired about the  history of any prior visual 
loss, systemic illness, surgical or  medical intervention before presenting  to 
our department 
Each one of the patient included in our study has to undertgo routine 
1. Visual acuity by snellens chart 
2. Refraction 
3. Pupillary  reaction to look  for RAPD, dilated fixed pupil or normal 
pupil 
 
 
4. General ophthalmic examination by torchlight and slit lamp 
biomicroscopy 
5. Intraocular pressure measurement for patient above 40 years by non 
contact tonometry 
6. Extraocular movement examination using torch light 
7. Dilated fundus examination  by direct ophthalmoscope  and  slit lamp 
biomicroscopy  using +90 dioptre lens  and indirect ophthalmoscopy 
8. Colour vision by   Ishiharas chart 
9. central fields by  Bjerrums screen 
10. Hess  and  diplopia  charting 
11. A complete neurological evaluation was done to every patient including 
general consciousness, cranial nerve examination ,motor system 
evaluation(superficial and deep tendon reflexes),sensory system, 
cerebellar  signs including gait, balance, rombergism, dysdiadokinesia, 
fingernose   testing and other system  examinations were done 
12. Neuroimaging was done in all patients either CT or  MRI  depending on 
the affordability of the patient 
13. During  follow up visual acuity, pupillary reactions, extraocular 
movements, fundus examination, colour vision ,fields  was  done  at one  
month  and  three  months 
 
 
ANALYSIS 
Analysis  of collected data was done  based on the following 
1. Incidence 
2. Age  and  sex  distribution 
3. presenting symptoms 
4. Onset of symptoms 
5. Presenting  best  corrected  visual  acuity 
a. No PL/PL/HM/1/60 
b. 5/60- 1/60 
c. 6/60-  6/6 
6. Pupillary reaction- Normal/RAPD/ Dilated and fixed 
7. cranial nerves affected 
8. Fundus status-  Normal / Pale disc/temporal pallor/ papilledema 
9. Colour vision – Normal/ Defective/ Inconclusive  because of poor vision 
10. Fields - Normal/Abnormal 
11. Treatment -  observation/ oral steroids/ parenteral steroids 
12. Radiological findings 
13. Visual  acuity  at follow up -  static/ improved / deteriorated 
14. Fundus status at follow up 
 
 
 
STATISTICAL METHODS 
Mean (SD) or frequency 9percentage) was used to describe summary 
information. All statistical analysis was done by STATA 11.1 (Texas, USA). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The Mean (SD) of the age is 
SEX 
 
                                     
 
 
 
 
                           
94%
Sex N
Male 
Female 
Total 
 
RESULTS 
AGE 
31.88(12.02) years & its range is 7 -
 
 
6%
Gender
Male Female
umber of patients  Percentage % 
184 93.9 
12 6.1 
196 100 
64 years 
 
  Laterality  
Unilateral 
Bilateral 
Total 
 
 
 
 
 
 
 
97%
 
LATERALITY 
Percentage  % 
97 
3 
100 
3%
Laterality
Unilateral Bilateral
 
 Mode of Injury 
Assault 
Fall 
RTA 
Others 
Total 
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MODE OF INJURY 
Number of Patients  Percentage %
4 2.0 
8 4.1 
182 92.9 
2 1.0 
196 100 
Fall RTA Others
2 4
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INJURY SPECIFIC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Injury Specify Number Percentage % 
Fall from bike  121 61.7 
Bike-Bike 25 12.8 
Bike-Car 13 6.6 
Bike-Auto 6 3.1 
Bike-Tractor 3 1.5 
Fall from height 3 1.5 
Hit by bike 3 1.5 
Fall from cycle 2 1.0 
Hit with iron rod 2 1.0 
Fall from steps 2 1.0 
Car-Car 1 0.5 
Fall from building 1 0.5 
Fall from bus 1 0.5 
Fall out of car 1 0.5 
Head hit on wall 1 0.5 
Van turned upside down 1 0.5 
Wall collapse 1 0.5 
Bike hit transformer 1 0.5 
Bike-Lorry 1 0.5 
Car-Bus 1 0.5 
Fall from load auto 1 0.5 
Fall from water falls 1 0.5 
Fall of rice bag 1 0.5 
Fall while playing 1 0.5 
Hit by bus 1 0.5 
Hit with stone 1 0.5 
 LOSS OF CONSCIOUSNESS
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Defective vision 
Drooping of upper lid 
Double vision 
Proptosis 
Watering 
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Complaints
Number  Percentage 
161 80.1 
35 17.4 
23 11.4 
2 1.0 
1 0.5 
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 ONSET OF SYMPTOMS
The Median of onset of symptoms is 1 day & its range is 1 day 
months 
Onset of symptoms
<= 7days 
> 7days - 1month 
> 1month 
Total  
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 Number of patients  Percentage 
177 90.3 
14 7.1 
5 2.6 
196 100 
> 7days -
1month
> 1month
90
7 3
- 3 
% 
 
 TIME OF PRESENTATION
 The Median of time of present is 20 days& its range is1 day 
Time of present 
<= 7days 
> 7days - 1month 
> 1month - 3months
> 3months - 6moths
> 6months - 1year 
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Injury site 
Forehead 
Side face 
other part of skull/orbit 
Forehead & Side face 
Side face & other part of skull/orbit
Forehead & other part of skull/orbit
Total  
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Number of 
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29 14.8
27 13.8
8 
 
3 
 
5 
196 100
  
% 
 
 
 
4.1 
1.5 
2.6 
 
 BESTCORRECTED VISUAL ACTIVITY (1
BCVA 
6/6 - 6/18 
6/24 - 6/60 
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COLOUR VISION 
Baseline Final 
22 21 
 78 79 
Final
22 21
78 79
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DIAGNOSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Diagnosis Number Percentage % 
3 rd nerve palsy 22 11.0 
4 th nerve palsy 12 6.0 
6 th nerve palsy 5 2.5 
7 th nerve palsy 1 0.5 
CCF 1 0.5 
TON 144 71.5 
TON+3rd nerve palsy 3 1.5 
TON+6th nerve palsy 1 0.5 
TON+CCF 1 0.5 
TON-optic nerve avulsion 1 0.5 
chiasmal injury 2 1.0 
orbital apex syndrome 6 3.0 
superior orbital fissure syndrome 2 1.0 
Total 201 100 
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TREATMENT 
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steroids
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Treatment
Number  Percentage % 
53 26.4 
123 61.2 
23 11.4 
2 1.0 
201 100 
 
 
 
DISCUSSION 
In  our prospective study  we included  196 patients(201 eyes)according 
to inclusion and exclusion criteria,  the mean age of presentation  is  
31.88(12.02 %) years and its  range is 7-64 years . Males 184 (93.9%) are   
most  commonly affected  than females 12(6.1%). 
AR Kulkarni et al prospectively studied 200 patients of head trauma. In 
his study 194(97%) were males and 6(3%) were females. The age ranged from 
5-67 years with a mean of 27.85 years 3. 
Gregory.P. Van starven et al, retrospectively studied 326 patients of head 
trauma for 9 years, out of which 203(62.3%) were males and 123(37.7%) were 
females. Age ranged from 2-86 years with a median of 30 years 1. 
             Right eye   was affected in 104 (54.6%) patients, left eye in 84(42.6%) 
patients and  both eyes in 5 patients (2.6%). Mode of injury was mostly Road 
traffic accidents in 182 patients which constitutes 92.9%, followed by fall 
injury in 8 patients (4.2%) and assault  in 4 patients (2.0%) and others 2% 
which includes fall of rice bag and wall collapse. 
 
 
AR Kulkarni et al, reported that in his study out of 200 patients 52.5% 
patients were victims of road traffic accidents, followed by assaults in 34%, 
other causes include falls, pedestrian hit by motor vehicles, cattle . 
     Gregory P. Van Stavern et al, reported in his study that, motor vehicle 
accident was the most common cause of head trauma, which occurred in 195 
patients 59.9%.Fall injury, motor cycle accidents and projectile injury was less 
common accounting for 31.2% 1.  
             In RTA two wheeler  accident was the most common cause of injury 
which occured in 170 patients ,out of which fall from bike was most common 
which happened in 121 patients, which may be due to skid of bike, dog came 
across, hit on speed breaker, hit on tree, hit on transformer. Out of the 182 
patients of RTA, 178 patients were either passengers or drivers and 4 patients 
were pedestrians hit by bike and bus. 
    Loss of consciousness was present in 91(46.4%) patients and  absent in 
195 patients(55.6%) lasting from few minutes to prolonged coma of  several 
months. The most common presenting complaints was defective vision in 
161(80.1%), drooping of upper lid in 35(17.4%),double vision in 23 
patients(11.4%),  proptosis in 2(1.0%) patients and watering in 1 patient. Onset 
of symptoms is mostly within 7 days of injury in 177(90.3%) patients in which 
 
 
most of the patients developed symptoms immediately after injury and 7 days 
to one month in 14(7.1%) patients, more than one month in 5 (2.6%) patients. 
Time of injury to examination varies from 1 day to 2 years with a median of 20 
days. Most patients presented late because of life threatening systemic 
complications and got admitted. 
Gregory P.Van Stavern et al, in his study reported that time from injury 
to examination ranged from 3 days to 12 years with a mean of 73.5 days 1.  
  Most common site of injury is forehead in 124(63.3%) patients, side face 
in 29(14.8%) patients, other parts of skull or orbit in 27(13.8%) patients , 
injury  in multiple site is seen in 16(8.2%). In the first visit best corrected 
visual acuity was less than 3/60 in 52% of patients,5/60-3/60 in 6 %,6/24-6/60 
in 12% of patients,6/6-6/24 in 30% of patients, out of 150 patients of 
Traumatic optic neuropathy best corrected visual acuity was less than or equal 
to 1/60 in 62% of patients,5/60-2/60 in 11% of patients,6/24-6/60 in 15% of 
patients,6/6-6/18 in 12% patients. Pupillary reaction was normal in 20(10.0%) 
eyes, RAPD was present in 149(74.1%) eyes and pupil was dilated and fixed in 
32(15.9%) eyes. Extraocular movement was full in 146(72.6) eyes and 
restricted in 55(27.4%) eyes. Fundus examination was normal in 101(20.0%) 
eyes, pale disc was seen in 56(27.9%)eyes and temporal pallor was present in 
 
 
44(21.9%) eyes. colour vision was normal in 45(22.4%) eyes and defective in 
156(77.6%) eyes. central fields was normal in 42 patients and field defect was 
present in 25 patients and in the remaining patients not able to asses because of 
poor visual acuity.  
       Neuroimaging was normal in 30 patients, abnormal in 113 patients, and 
in the remaining either imaging was not done or patients did not brought the 
already taken imaging   reports. In traumatic optic neuropathy, imaging 
findings like fracture zygoma , sphenoid, fracture optic canal, fracture floor, 
roof , lateral wall of orbit, fracture zygomatico maxillary complex. In Third 
cranial nerve palsy findings like subarachnoid hemorrhage, subdural 
hemorrhage were seen. Chiasmal injury was associated with frontal bone 
fracture and disruption of optic chiasm.     
       53 patients (26.4%) were treated with intravenous methyl prednisolone , 
oral steroids was given in 23 (11.4%) patients, 123(61.2%) patients were 
observed, and 2 patients of carotid cavernous fistula were referred to 
neurosurgeon. 
  Out of the 196 patients with abnormal neuroophthalmic manifestations, 
Afferent pathway deficit was seen in 152 patients and efferent pathway deficit 
was seen in 94 patients. Among afferent pathway deficits Traumatic optic 
 
 
neuropathy was more common which occurred in 150 patients which includes 
indirect optic nerve injury in 149 patients, in which 3 patients had associated 
third nerve palsy, associated sixth nerve palsy was seen in 1 patient and with 
carotid cavernous fistula in one patient, optic nerve avulsion was seen in one 
patient, 2 patients had bilateral traumatic optic neuropathy. Chiasml injury was 
seen in 2 patients. 
Among the efferent pathway deficits, oculomotor cranial nerve palsies 
was more common with 39(19.5%) patients in which isolated third cranial 
nerve palsy was seen in 22(11.0%) patients, fourth nerve palsy was seen in 
12(6.0%) patients in which bilateral fourth nerve palsy was seen in 3 patients, 
sixth cranial nerve palsy was seen in 5(2.5%)patients. orbital apex syndrome 
was seen in 6(3.0%) patients. superior orbital fissure syndrome was seen in 
2(1.0%) patients. Traumatic facial nerve palsy was seen in 1(0.5%) patient. 
Gregory P. Van Stavern et al in his study reported that, 93 patients 
(50.2%) had afferent pathway deficits and 109 patients 58.9% had efferent 
pathway deficits. Among afferent pathway deficits retrochiasmal visual field 
defects was most common which occurred in 47 patients (50.5%), optic 
neuropathy in 40 patients (43%),   chasmal injury and Terson syndrome each 
occurred in 3 patients (3.2%). Among the efferent deficits oculomotor cranial 
 
 
nerve palsies was most common which occurred in 84 patients 77.1%,in which 
Trochlear nerve palsy was most common which occurred in 51.2% patients 
followed by third cranial nerve palsy in 46.4%.sixth nerve palsy was seen in 
25%. 
       Out of 196 patients 101 patients came for follow up and 95 patients did not 
turned for follow up. Overall final BCVA was less than 3/60 in 46% patients, 
5/60-3/60 in 10%,6/24-6/60 in 12%,6/6-6/18 in 32%.. At follow up  overall 
status of visual acuity was static in 56 patients(56.0%), improved in36% 
patients, normal in 12%, deteriorated in 1%. Fundus was normal 
in18(17.8%)patients, pale   disc was seen in 62(61.4%) patients, temporal 
pallor was seen in 21(20.8%) patients. Colour vision was normal in 21% and 
defective in 79% patients.  
       The final BCVA in TON patients was less than or equal to 1/60 in 46%, 
5/60-2/60 in 23%,6/24-6/60 in 13% and 6/6-6/18 in 18%. Status of visual 
acuity in TON was static in 48 patients , improved in 29 patients and 
deteriorated in 1 patient out of 78 patients of TON who came for follow up. All 
12 patients  of 3 rd nerve palsy who came for follow up showed resolving , out 
of these 12 patients 5 patients developed aberrant regeneration. out of 2 
 
 
patients of 4 th nerve palsy ,static in 1 patient and resolving in one patient.6 th 
nerve palsy was resolving in 2 patients who came for review.   
           
  
 
 
LIMITATIONS 
1. 95 patients did not came for   follow up so the final outcome after treatment 
could not be made out   in that patients. 
2. Neuroimaging was not done in many patients because of cost factor, and 
many patients did not brought the already taken imaging reports. 
3. Follow up period was limited. 
 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSION 
1.  In our study   maximum number of patients were in the age group of 20-40 
years. 
2. Males were most commonly affected. 
3. The   most common cause of head trauma in our study was Road traffic 
accidents, in which two wheeler accidents was the major cause 
4. Defective vision was the symptom presented by most of the patients in 
which most of the patients   had   no light perception to hand movements 
5. In most cases the development of symptoms after trauma was instantaneous. 
6. Trauma in the region of forehead was the most common site of injury, 
which is significant in a case of traumatic optic neuropathy  
7. Traumatic optic neuropathy was the most common neuroophthalmic 
manifestation in our study followed by third nerve palsy and fourth nerve 
palsy. 
8. 30 patients had normal neuroimaging in our study .Therefore, even in the 
absence of neuroimaging abnormality , the prevalence of neuroophthalmic   
findings is high. 
9. The   presence of neuroimaging abnormality like skull fracture, contusion, 
ICH indicates severity of head trauma and it is associated with the 
 
 
occurrence of neuroophthalmic deficits. In our study presence of ICH like 
subarachnoid, subdural, hemorrhage were associated with oculomotor nerve 
injury. The presence of Skull  fracture was associated abducens nerve palsy. 
10. 1Loss of consciousness is an indicator of severity of injury. In our study 
loss of consciousness did not affect the outcome. 
11. Cause of injury did not affect the outcome 
12. 1% of patient showed deteriorated visual outcome 
13. Of the 78 patients of traumatic optic neuropathy who came for review,   29 
patients showed improvement in visual acuity irrespective of the treatment 
14. Oculomotor  nerve palsy was resolving in all patients who came for follow 
up and 5 patients developed aberrant regeneration.  
15. It is evident that road traffic accidents especially two wheelers are at 
particular risk and the incidence can be reduced by wearing helmets.  
 
 
 
 
 
 
 
 
 
 
CT BRAIN  
    
Fracture Zygoma    Fracture Optic canal  
Traumatic optic Neuropathy (LE)  
 
 
 
 
 
 
 
 
Coronal CT Scan of the orbit at 1mm interval for the optic canals in the 
bone window seeting showing  a fracture or the medical wall and the roof 
of the right  optic canal (Yellow arrow) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post traumatic right eye trochlear nerve paralysis (Courtesy:Dr.Zia 
Chaudhuri) 
 
 
 
 
 
 
 
 
Various parts of the optic nerve  
 
 
Optic nerve avulsion  
 
 
 
 
Extracular movements of third nerve palsy  
 
 
Patient with complete post – traumatic third nerve palsy with aberrant 
regeneration (A). Note the retraction of the eyelid in the affected eye  in  
downgaze (Pseudo von Graefe’s sign) (B) and in attempted adduction 
(Inverse Duabe’s sign) of the left eye (C).  
 
 
 
 
Mechanism of Traumatic Optic Neuropathy  
  
 Cross 
Blood supply of the optic nerve head
Blood supply of optic nerve
 
- Section of optic nerve head 
 
 
 
 
 
 
 
 
Bi temporal hemianopia 
 
Posterior Chiasmal syndrome  
 
Junctional sctoma ) Anterior chismal syndrome)  
 
 
FACIAL NERVE ANATOMY  
 
 
 
 
 
 
 
 
Anatomical variations in the position of normal optic chiasma 
 
 
 
Blood supply of the optic chiasma 
 
 
Decussation of fibres in the chiasma 
 
Relations of optic chiasma  
 
 
 
 
SUPERIOR ORBITAL FISSURE 
  
 
 
 
 
 
 
 
 
Fractures of right temporal, sphenoid, and zygomatic bone are observed 
on the computed tomographic (CT) scan. The superior orbital fissure 
(arrow) becomes narrow and compressed by the sphenoid fracture. (A) 
Submental view on three-dimensional CT (3D-CT). (B) Coronal plane. (C) 
Horizontal plane. 
 
 
 
 
A 12-year-old boy fell down from a height that resulted in right periorbital 
trauma and superior orbital fissure syndrome (SOFS). (A) Palpebral 
ptosis and ophthalmoplegia were present. (B) Computed tomography (CT) 
showed a retrobulbar hematoma around the orbital apex. (C) View of 
patient revealing the functional recovery of the right eye 4 months after 
steroid treatment. 
 
 
 
 
Optic Canal 
 
Orbit Anatomy  
 
 
 
 
Transverse fracture of the temporal bone involving the midportion of the 
vertical segment is seen as an axial cut of the right temporal bone. 
 
 
 
Longitudinal fracture of the temporal bone involving the perigeniculate 
region is seen as an axial cut of the right temporal bone. 
 
 
 
  Left 6th Nerve Palsy 
 
 
 
 
 
 
 
ANATOMY OF THIRD NERVE 
 
 
Location of pupillomotor fibres within trunk of the 3rd nerve 
 
 
 
 
Lateral view of the course of the 6th nerve 
 
 
 
Hess chart showing right 6th nerve palsy 
 
 
Mechanism of 3rd Nerve Palsy By Extradural Heamatoma  
 
 
 
Hess chart of a left 3rd  nerve palsy  
 
Course of Trochlear nerve  
 
 
 
Hess chart right 4th nerve palsy 
 
 
Upper motor neuron facial palsy  
 
Lower motor neuron facial palsy  
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PROFORMA 
STUDY NO:   
NAME: _______________________________________________________________ 
MR NO: ___________________________ 
AGE:  ______________________                              GENDER:                                  MALE - 1            
FEMALE - 2 
DATE OF EXAMINATION:              /        / 
LATERALITY:                                  1- RIGHT EYE,  2  –  LEFT EYE, 3 –  BOTH. 
MODE OF INJURY:                        1 – RTA,            2 – FALL,          3 – OTHERS. 
IF OTHERS 
SPECIFY:___________________________________________________________________ 
ONSET OF SYMPTOMS:                 DAYS              TIME OF PRESENTATION:                 DAYS 
 BEST CORRECTED VA:     
DROOPING OF UPPER EYE LID:                                            1 – PRESENT,        2 – ABSENT. 
DIPLOPIA :                                                                               1 – PRESENT,         2 – ABSENT. 
DEFECTIVE VISION:                                   1 – PRESENT,    2 – ABSENT. 
SITE OF INJURY:                                        1 – FOREHEAD, 2 - SIDE FACE,   3 – OTHERS PART OF 
SKULL/ORBIT. 
PUPILLARY REACTION:                            1 – NORMAL,    2 – RAPD,            3 – DILATED &FIXED. 
FUNDUS STATUS:                                     1 – NORMAL,    2 – PALE DISC,    3 – PAPILLEDEMA.  4- 
TEMPORAL  
PA
LLOR  
EOM PALSIES:                                           1-  FULL,        2 – RESTRICTED. 
IF PRESENT SPECIFY: 
___________________________________________________________________ 
COLOUR VISION:                                       1 – NOMAL,             2 – DEFECTIVE. 
FILED DEFECTS:                                         1 – NOT PRESENT,  2 – PRESENT. 
 
 
IF PRESENT SPECIFY: 
___________________________________________________________________ 
RADIOLOGICAL  FINDINGS:                    1 – NORMAL,     2 – ABNORMAL. 
IF ABNORMAL SPECIFY: 
_________________________________________________________________ 
 
TREATMENT 
                OBSERVED                                      ORAL STEROIDS                                       PARENTRAL 
STEROIDS  
                OTHERS  NEUROLOGICAL INTERVENTION 
 
 
  
 
 
FOLLOW UP  EXAMINATION 
 
DATE:               /         /     
 
BCVA:    
STATUS OF VISUAL ACUITY:                    1 – STATIC ,       2 – IMPROVED , 3 – DETERIORATED . 
 PUPILLARY REACTION:                            1 – NORMAL,    2 – RAPD,            3 – DILATED &FIXED. 
FUNDUS STATUS:                                      1 – NORMAL,    2 – PALE DISC,   3 – PAPILLEDEMA. 
EOM PALSIES:                                            1-  NORMAL ,     2 –  STATIC ,       3 – RESOLVING . 
 
COLOUR VISION:                                       1 – NOMAL,             2 – DEFECTIVE. 
FILED DEFECTS:                                         1 – NOT PRESENT,   2 – PRESENT . 
IF PRESENT SPECIFY: 
___________________________________________________________________ 
 
 
 
 
 
 
  
 
 
II ND FOLLOW UP   EXAMINATION 
 
DATE:               /         /     
 
BCVA:    
STATUS OF VISUAL ACUITY:                    1 – STATIC ,       2 – IMPROVED , 3 – DETERIORATED . 
 PUPILLARY REACTION:                            1 – NORMAL,    2 – RAPD,            3 – DILATED &FIXED. 
FUNDUS STATUS:                                      1 – NORMAL,    2 – PALE DISC,   3 – PAPILLEDEMA. 
EOM PALSIES:                                            1-  NORMAL ,     2 –  STATIC ,       3 – RESOLVING . 
 
IF PRESENT SPECIFY: 
___________________________________________________________________ 
COLOUR VISION:                                       1 – NOMAL,             2 – DEFECTIVE. 
FILED DEFECTS:                                         1 – NOT PRESENT,   2 – PRESENT . 
 
IF PRESENT SPECIFY: 
___________________________________________________________________ 
 
 
  
 
 
ABBREVIATIONS 
RTA   - Road traffic accident  
CRAO  - Central retinal artery occlusion  
CBRO  - central branch retinal artery occlusion  
CRVO  - Central retinal vein occlusion  
TON   - Traumatic Optic neuropathy 
NASCIS  - National spinal cord injury study –II 
TNF   - Tumor necrosis factor    
IL   - Interleukin    
CT   -  Computed tomography  
MRI    - Magnetic  resonance imaging  
HRCT  - High resolution computed tomography   
CSF   - Cerebro spinal fluid  
CCF   - Carotid cavernous fisstula 
ICA   - Internal carotid artery  
ECA   - External  carotid  artery  
PL   - Perception of light  
HM   - Hand movement  
RAPD  - Relative afferent pupillary defect 
SD   - Standard deviation  
 
 
BCVA  - Best  corrected visual acuity   
CV   - Colour vision  
IVMP  - Intravenous methyl prednisolone    
ICH   - Intra cranial hemorraghe    
CRASH TRIAL - Corticosteroid   randomization  for acute head trauma 
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1 moorthy 3816374 24 M 1/6/2014 LE RTA hit by bike DV 1 day 6 days 6/6 1 2 normal 1 2 normal TON IVMP 17/7/14 6/18 Improved 2
temporal 
pallor
2 2 1 19/12/14 6/18 static 2
pale 
disc
2 2 1
2 Anil kooriya 3816420 30 M 2/6/2014 LE RTA fall from bike DV 1 day 4 months 6/18 2 2 paie disc 1 2
#inferior orbital 
rim,lateral wallof 
L orbit, # L 
maxillary antral 
wall
TON observed
3 Binu 3829576 31 M 2/6/2014 LE RTA fall from bike DV 1 day 1 month 6/24 1 2
temporal 
pallor
1 2
inferior 
defect
TON observed
4 Nilesh kumar 3817091 23 M 3/6/2014 LE FALL fall from height 10 min DV 1 day 8 days no PL 1&2 2 normal 1 2
#lateral wall L 
orbit,maxillary 
sinus,infraorbital 
margin, # L 
zygoma
TON IVMP 8/7/2014 no PL static 2 pale disc 2 2
5 velladurai 3817727 28 M 3/6/2014 RE RTA fall from bike 1 hr DV 1 day 6 days PL 1 2 normal 1 2 Normal TON IVMP 8/7/2014 HM Improved 2
temporal 
pallor
2 2 24/10/14 HM static 2
pale 
disc
2 2
6 Gokulakrishnan 3818327 24 M 4/6/2014 LE RTA fall from bike DV 1 day
2 1/2 
months
6/36 2 2 Pale disc 1 2
edema L optic 
nerve
TON observed 23/10/14 6/18 Improved 2
temporal 
pallor
2 2 1       1
7 Manirathnam 3819082 20 M 5/6/2014 LE RTA bike-bike 2 hrs DV 1 day 10 days 6/60 2 2
temporal 
pallor
1 2 normal TON IVMP 21/11/14 6/12 Improved 2 pale disc 2 2
superio
r 
altitudi
nal 
defect
14/3/15 6/12 static 2
pale 
disc
2 2
altit
udi
nal 
def
ect
8 saravanan 3819174 37 M 6/6/2014 LE Assault hit with iron rod 20 min DV 1 day 22days 6/12 1&2 2
temporal 
pallor
1 2
Inferior 
defect
TON Oral steroids
9 Irulappan 3600950 52 M 10/6/2014 LE RTA bike-car 1 day DV 2 days 35 days PL 2 2
temporal 
pallor
1 2 TON observed 10/7/2013 PL static 2 pale disc 2 2
10 Aleena 3825519 11 F 16/6/14 RE RTA bik-car 1 day DV 2 days 10 days PL I 2
temporal 
pallor
1 2
temporal 
EDH.#ant 
temporal 
bone,#post wall 
of R 
TON observed 15/9/14 HM Improved 2 pale disc 2 2
11 panjavarnam 3826603 34 F 18/6/14 RE RTA Fall from bike 1 hr
Drooping of 
upper lid
1 day 4 days 6/6 1 3 normal 2 1 normal
3rd 
nerve 
palsy
observed 17/9/14 6/6 Normal 3 normal
resolv
ing
1 1 17/6/15 6/6 3
norm
al
resolv
ed
1 1
12 sathish kumar 3827984 23 M 18/6/14 LE RTA bike-lorry 1 day DV 2 days 20 days PL 3 2 Pale disc 1 2 TON observed 26/9/14 PL static 2 pale disc 2 2 24/2/15 PL static 2
pale 
disc
2 2
13 sivachandran 3828108 28 M 19/6/14 LE RTA fall from bike DV 1 day 4 days NO PL 2 2 normal 1 2
L Temporal 
EDH,#L maxillary 
sinus,zygomatic 
arch,# floor L 
Orbit
TON IVMP 4/8/2014 no PL static 2 pale disc 2 2
MASTER CHART
14 Nagoor kani 3832905 36 M 25/6/14 RE RTA fall from bike 10 days
DV,Drooping 
of 
lid,diplopia
3 months 6 months 6/12 2 3 Normal 2 2
TON+3
rd 
nerve 
palsy
observed 5/11/2014 6/18 static 3
temporal 
pallor
resolv
ing
2 1
15 sameer 3832412 38 M 25/6/14 LE others fall of rice bag DV 1 day 1 yr no PL 1 2 pale disc 1 2
#lateral wall of L 
orbit,# fragments 
impinging on 
optic canal
TON observed
16 kalidass 3833689 26 M 26/6/14 RE RTA fall from bike DV 1 day I month PL 1 2 pale disc 1 2
R Temporal 
&occipital 
EDH,#Rzygoma,#
R frontal bone
TON Observed
17 Ravi 3836078 42 M 30/6/14 LE RTA fall from bike DV 1 day 20 days 4/60 1 2 pale disc 1 2
superior 
defect
normal TON oral steroids 24/7/14 4/60 static 2 pale disc 2 2
superio
r 
altitudi
nal 
defect
18 Balamurugan 3836022 29 M 30/6/14 RE RTA fall from bike DV 1 day 1 month no PL 1 2 pale disc 1 2 Normal TON observed
19 Jeyakrishnan 3837037 15 M 2/7/2014 RE FALL Fall from building DV 1 day 4 days PL 1 2 pale disc 1 2
#posterolateral 
wall of R orbit
TON observed 21/1/15 PL static 2 pale disc 2 2
20 Ravi.A 3837442 40 M 2/7/2014 RE RTA fall from bike 1hr DV 1 day 10 Days 6/12 1 2 Pale disc 1 2 Normal TON IVMP 9/7/2014 6/12 static 2
temporal 
pallor
2 2 1 8/8/2014 6/12 static 2
Temp
oral 
pallor
2 2 1
21 pandian 3837675 40 M 2/7/2014 RE Assault hit with iron rod Watering RE 1 months 4 months 6/6 2 1 Normal 1 1 normal
#L Zygomatic 
arch
7 th 
nerve 
palsy
observed
22 Jeyaraman 3839669 47 M 5/7/2014 RE RTA fall from bike
Drooping of 
upper lid
1 day 4 Days 6/24 1 2 normal 2 1 normal normal
3rd 
nerve 
palsy
oral steroids 30/8/2014 6/24 static 3 normal
resolv
ing
1 1
23 kottaisamy 3840016 28 M 7/7/2014 RE RTA BIKE-BIKE 1hr
drooping of 
upper lid
1 day 45days 6/18 3 3 normal 2 1 normal
contusion frontal 
lobe &L Parietal 
lobe,# 
mandible,#lateral 
wall of R orbit
3rd 
nerve 
palsy
observed 27/8/14 6/12 static 3 normal
resolv
ing
1 1
24 Nepolian 3841020 42 M 8/7/2014 RE RTA Fall from bike DV 1day 2months 6/60 3 2
temporal 
pallor
1 2 normal TON observed 24/2/14 6/12 Improved 2 pale disc 2 2 1
25 Jayeesh 3842384 23 M 10/7/2014 LE RTA fall from bike DV 1day 15 days 6/24 1&2 2
temporal 
pallor
1 2
#L frontal 
bone,#lateral wall 
of L 
orbit,temporal 
bone#,L frontal 
TON IVMP 18/9/15 6/9 Improved 2 pale disc 2 2 1
26 shaik khajaRamthul 3842210 18 M 10/7/2014 RE RTA BIKE-BIKE 2days DV 3 Days 5 weeks no PL 2 2 pale disc 1 2 normal TON Observed
27 Aravind 3843112 19 M 11/7/2014 RE RTA fall from bike 1/2 hr DV 1week 5 months 6/60 1 2 Pale disc 1 2 L Temporal EDH, TON observed 4/11/2014 6/36 Improved 2 pale disc 2 2 1
28 Parthiban 3845358 16 M 15/7/14 LE RTA fall from bike DV 1 day 1 month no PL 1&2 2 pale disc 1 2
#L Frontal 
bone,#L orbital 
roof
TON observed
29 Nagamuthu 3845633 34 M 15/7/14 RE RTA bike-bike DV 1 day 5days 1/60 2 2 normal 1 2
SDH R frontal 
lobe,EDH R 
temporal 
lobe,SAH 
infrontal 
TON IVMP 21/11/14 3/60 Improved 2 pale disc 2 2 1
30 Balasubramanian 3846275 24 M 16/7/14 RE RTA Fall from bike 2days DV 3 days 7days 5/60 3 2 normal 1 2
altitudinal 
defect
#lateral wall&roof 
of R 
orbit,#temporal 
bone
TON oral steroids 19/8/14 5/60 static 2 pale disc 2
altitudi
nal 
defect
24/11/14 6/36
improve
d
2
pale 
disc
2 2 1
31 Babu 3846456 21 M 16/7/14 RE RTA fall from bike DV 1 day 7days 3/60 1 2 normal 1 2
superior 
defect
TON oral steroids 22/8/14 3/60 static 2 pale disc 2 2
32 Muthialammal 3846950 12 F 17/7/14 RE FALL fall from steps DV 2days 5months PL 1 2 PALE disc 1 2 normal TON observed
33
Ningomhansubonsi
ngh
3848108 52 M 19/7/14 RE RTA fall from bike 1hr DV 1day 15days 1/60 3 2 pale disc 1 2
#zygomatic 
bone,3posterolat
eral wall of R 
orbit,#R maxillary 
sinus
TON Oral steroids
34 chinnasamy 3850228 26 M 22/7/14 RE RTA hit by bus 1hr Diplopia 1 day 1month 6/6 2 1 normal 2 1 normal #L zygoma
LE 4th 
nerve 
palsy
observed 22/11/14 6/6 Normal 1 normal
resolv
ing
1 normal
35 Bharathithasan 3850618 28 M 23/7/14 RE RTA bike-bike 2hr
Drooping of 
upper lid,DV
1day 1 month 6/9 3 3
temporal 
pallor
2 1
Dilated R SOV 
withprominent R 
cavernous sinus
CCF
Embolisation 
ICA
15/9/14 6/9 static 3
temporal 
pallor
resolv
ing
1 1 22/1/15 6/6
improve
d
3
Temp
oral 
pallor
resolv
ed
1 1
36 Nataraja sekar 3850527 47 M 23/7/14 RE RTA fall from bike 1hr DV 1 day 9 months 1/2/60 1 2 Pale disc 1 2 TON observed
37 saravanan 3851503 40 M 24/7/14 LE RTA fall from bike 1hr
Drooping of 
upperlid,dipl
opia
1 day 10 days 6/6 2&3 3 normal 2 1 normal
subgaleal 
hematoma in 
temporal and 
parietal region
3 rd 
nerve 
palsy
observed 16/3/15 6/6 normal 3 normal
resolv
ing
1 normal
38 kumaran 3853273 16 M 28/7/14 LE RTA fall from bike DV 1 Day 1`day no PL 2 2 normal 1 2
#greater winng of 
sphenoid,blow 
out #L orbit,#L 
frontal 
bone,#ZMC
TON IVMP 30/8/14 no PL static 2
temporal 
pallor
2 2
39 chandran 3854914 45 M 29/7/14 RE RTA fall from bike DV 1 day 2 days PL 1 2 normal 1 2
#Lateral wall of R 
orbit,#zmc
TON IVMP
40 saravanapandi 3860311 17 M 7/8/2014 RE RTA fall from bike DV 1day 2days 1/6o 1 2 normal 1 2
#Lesser wing of 
sphenoid 
extending into 
roof of optic 
canal
TON IVMP 1/9/2014 1/60 static 2
temporal 
pallor
2 2 1
41 Ajay 3861489 12 M 9/8/2014 RE FALL fall while playing 5min DV 1day 2days FCF 1 2 normal 1 2 TON IVMP
42 Thirumurugan 3861658 40 M 9/8/2014 LE RTA fall from bike
drooping of 
upper lid
1day 2 months 6/18 2 3 normal 2 1 normal
3rd 
nerve 
palsy
observed
43 Niruvendran 3862152 25 M 9/8/2014 LE RTA fall from bike 10min DV 1DAY 4days 6/9 2 2 normal 1 2
inferior 
defect
#L maxillary 
sinus,lamina 
papyraceae,L 
frontal bone#
TON IVMP
44 Devendran 3862677 21 M 11/8/2014 RE RTA bike-bike 6hrs diplopia 1 day 3months 6/6 3 1 Normal 2 1 normal
4 th 
nerve 
palsy
observed
45 Muneeswaran 3862971 42 M 11/8/2014 RE RTA fall from bike 2days
Drooping of 
upper lid
3 days 40 days 6/6 3 3 normal 2 1 normal
#R Orbit lateral 
wall,# R 
squamous 
temporal 
bone,maxillary 
3rd 
nerve 
palsy
observed 14/11/14 6/6 normal 3 normal
resolv
ing
1 1
46 Rahamath 3862389 29 M 11/8/2014 RE RTA Fall from bus 1 hr DV 1 day 1 yr PL 1 2 Pale disc 1 2 TON observed 16/9/14 PL static 2 pale disc 2 2 1
47 Narayanan 3863803 35 M 12/8/2014 RE RTA fall from bike 1 hr DV 1 day 2 weeks 2/60 1 2
temporal 
pallor
1 2 TON observed
48 Johnpeter 3863808 32 M 12/8/2014 RE RTA bike-bike DV 1 day 5DAYS HM 2 2 normal 1 2 TON IVMP 15/9/14 HM static 2 pale disc 2 2 1
49 Karthik 3863974 28 M 13/8/14 RE RTA Fall from bike 2hrs
DV,Drooping 
of lid
1 day 4days  PL 1 3 normal 2 2
#R Zygomatic 
arch,#maxillary 
antra,#sphenoid,
#R Orbit roof
orbital 
apex 
syndro
me
iVMP 3/9/2014 PL static 3 pale disc
STATI
C
2 1
50 Gopinath 3864536 11 M 13/8/14 RE others Wall collapse 1 hr Diplopia 1 week 3 months 6/9 3 1 normal 2 1 normal
#R Temporal 
bone,L lateral 
rectus thinning
6 th 
nerve 
palsy
observed
51 Ramesh 3868597 36 M 20/8/14 Both RTA fall from bike 1 hr DV BE 1day 2 months
RE NOPL 
LE 6/18
3 1
RE pale disc 
LE T pallor
2 1 normal
B/L 
TON
OBSERVED
52 Arumugam 3870182 40 M 22/8/14 RE RTA Fall from bike DV 1 day 6/18 1 2
temporal 
pallor
1 2 normal normal TON observed
53 suresh kumar 3871521 38 M 25/8/14 RE RTA fall from bike 10 min DV 15 days 8 months 6/60 1 2 Pale disc 1 2
Bitempora
l 
hemianop
ia
#R optic canal,R 
hemioptic chiasm 
is attenuated& 
attenuated to 
dorsum sellae
 
CHIAS
MAL 
INJURY
observed 27/12/14 6/60 static 2 pale disc 2 2
Bitemp
oral 
hemian
opia
54 Suresh 3872036 37 M 26/8/14 LE RTA Fall from bike 2 days DV 3 DAYS 7 days PL 1 2 normal 1 2
#L orbital roof,L 
temporal 
extraaxial 
hematoma
TON IVMP 21/11/14 PL static 2 pale disc 2 2 1
55 Muthukumaresan 3872375 16 M 26/8/14 LE RTA fall from bike 3 days DV 4 days 40 days 2/60 3 2
temporal 
pallor
1 2 normal TON observed 23/9/14 2/60 static 2 pale disc 2 2 1
56 Nagaraj 3872530 26 M 26/8/14 LE RTA fall from bike DV 1 day 8 months no PL 1&3 2 Pale disc 1 2
EDH,SDH left 
temporal lobe
TON observed
57 packialakshmi 3873052 45 F 27/8/14 LE RTA fall from bike
2 
weeks
Drooping of 
upper lid
2 weeks 2 months 6/12 3 3 normal 2 1 normal SAH,IVH
3 rd 
nerve 
palsy
observed 17/1/15 6/6 Improved 3 normal
resolv
ing
1 1
58 selvam.A 3873284 49 M 28/8/14 LE RTA Fall from bike DV,diplopia 1 day 40 days HM 1 2 Pale disc 2 2 normal
TON+6
th 
nerve 
palsy
observed 20/11/15 HM static 2 pale disc
resolv
ing
2 1
59 sundaravadivelu 3875299 20 M 1/9/2014 RE RTA fall from bike DV 1 day 8 months 5/60 1 2 pale disc 1 2 TON observed 13/6/15 6/60 Improved 2 pale disc 2 2 1
60 Thouseef 3875260 19 M 1/9/2014 RE RTA Fall from bike DV 1 day 40 days HM 1 2
temporal 
pallor
1 2
#R greater wing 
of sphenoid
TON observed 23/3/15 HM static 2 pale disc 2 2 1
61 Thenmoli 3876782 52 F 3/9/2014 RE RTA Fall from bike Diplopia 1 day 1 month 6/6 2 2 normal 2 1 normal normal
4 th 
nerve 
palsy
observed
62 Anandbabu 3881842 18 M 10/9/2014 RE RTA fall from bike DV 1 day HM 1 2 normal 1 2 normal TON IVMP
63 Gokul 3883228 26 M 13/9/14 RE RTA fall from bike 30min DV 1 DAY 40 days no PL 1 2
temporal 
pallor
1 2
Lefort # 
mandible,# R 
lateral wall of 
orbit,,#R frontal 
bone,EDH Frontal 
TON observed
64 palanisamy 3886707 50 M 18/9/14 RE RTA BIKE-CAR 1 hr DV 1 day 5/60 1 2
temporal 
pallor
1 2
#R Zygomatic 
arch,# anterior 
wall of R maxilla
TON observed
65 Alagarsamy 3887197 42 M 19/9/14 RE RTA fall from bike 30 min DV 1 day 45 days 6/12 1 2 Pale disc 1 2
#R Sphenoid,# 
lateral rim of R 
Orbit,#frontal 
bone R side,
TON observed
66 Suresh 3887300 19 M 19/9/14 LE RTA BIKE-BIKE 1hr DV 1 DAY 4 months 6/24 1 2 pale disc 1 2
Bitempora
l 
hemianop
ia
#Frontal 
bonewith 
EDH,disruption of 
optic chiasm
 
chiasm
al 
injury
observed
67 Muthupandi 3887910 16 M 20/9/14 LE RTA fall from bike 15 min DV 1 DAY 1week PL 2 2 Pale disc 1 2
#L 
maxilla,#medial 
wall of L orbit
TON IVMP 6/12/2014 PL static 2 pale disc 2 2 1
68 Giri palani 3888008 22 M 20/9/14 LE RTA fall from bike 5 min DV 1 day 2 months 6/18 1 2
temporal 
pallor
1 2
linear # frontal 
bone
TON observed 25/10/14 6/18 static 2 pale disc 2 2 1 20/3/15 6/18 static 2
pale 
disc
2 1
69 Vinoth kumar 3889114 23 M 22/9/14 RE RTA bike-bike 30min
Drooping of 
upper lid
1 DAY 6/6 1 3 normal 2 1 normal
3rd 
nerve 
palsy
observed
70 suguna 3889719 28 F 23/9/14 RE RTA bike-car
Drooping of 
upper lid
1 day 15 DAYS 6/6 3 3 normal 2 1 normal normal
3rd 
nerve 
palsy
observed
71 Renuka 3889517 28 F 23/9/14 RE RTA BIKE-BIKE 10 days DV 10 days 15 days 6/36 3 2 Pale disc 1 2 TON IVMP 15/10/14 6/36 static 2 pale disc 2 1 4/4/2015 6/36 STATIC 2
paled
isc
2 1
72 Sekar 3890266 38 M 24/9/14 RE RTA fall from bike 2 hrs DV 1 day 10 days PL 1 2
temporal 
pallor
1 2 TON IVMP 17/10/14 PL static 2 pale disc 2 2 1
73 Nagaraj 3893587 31 M 1/10/2014 LE RTA fall from bike DV 1 day 9days no PL 3 2 normal 1 2
# L temporal 
bone with 
underlying EDH
TON IVMP 27/10/14 no PL static 2
temporal 
pallor
2 2 1
74 Ilango 3898019 18 M 8/10/2014 LE RTA bike-bike DV 1 day 7 days 6/60 1 2 normal 1 2
inferior 
defect
# L frontal bone TON IVMP 1/12/2014 6/36 Improved 2
temporal 
pallor
2 2
Inferior 
defect
13/6/15 6/6
improve
d
2
pale 
disc
2 2
Infe
rior 
def
ect
75 Kannan 3898370 50 M 8/10/2014 RE RTA fall from bike 30 min
drooping of 
upper lid
1 day 8 days 6/18 2 3 normal 2 1 normal # R Zygoma
3 rd 
nerve 
palsy
observed
76 murugan 3898775 41 M 9/10/2014 LE RTA fall from bike DV 1day 2weeks 6/60 1 2 normal 1 2
#L Zygomatic 
arch,# L maxillary 
sinus
TON IVMP 3/11/2014 5/60
Deteriora
ted
2
temporal 
pallor
2 2 1 `
77 Kanagaraj 389866 27 M 9/10/2014 RE RTA fall from bike
Drooping of 
upper 
lid,diplopia
2 DAYS 1 month 6/6 2 3 normal 2 1
hemorrhage in R 
frontotemporal 
lobes
superio
r 
orbital 
fissures
yndro
observed 11/11/2014 6/6 normal 3 normal
resolv
ing
1 1
78
shanmugasundara
m
3899249 31 M 10/10/2014 LE RTA bike-tractor DV 1 DAY 2/60 1 2 normal 1 2
#sphenoid sinus 
lateral wall
TON IVMP
79 shanmugam 301898 58 M 11/10/2014 RE RTA BIKE-CAR
1 
month
DV 1 month 4 months 4/60 1 2 Pale disc 1 2 TON observed
80 savan.s.Nair 3900466 25 M 13/10/14 RE RTA fall from bike 1 hr DV 1 day 1 month no PL 1 2
temporal 
pallor
1 2
# R frontal bone,# 
lateral wall of R 
orbit
TON observed
81 Rajkumar 3901672 28 M 14/10/14 RE RTA fall from bike 5min DV 1 DAY 3 das HM 1 2 normal 1 2
# Lateral wall of R 
orbit
TON IVMP 4/11/2014 1/60 Improved 2
temporal 
pallor
2 2 1 26/11/14 2/60
improve
d
2
Temp
oral 
pallor
2 2 1
82 Uthirapathi 3901859 51 M 15/10/14 LE RTA fall from cycle 3 days DV 7 days 25days no PL 3 2 Pale disc 1 2 TON observed
83 Inbarasu 3902380 24 M 15/10/14 RE RTA fall from bike DV 1 day 1 month PL 1 2
temporal 
pallor
1 2 TON IVMP 7/1/2015 PL static 2 pale disc 2 2 1
84 senthilkumar 3902080 29 M 15/10/14 LE RTA fall from bike DV 1 day 3months 1/60 1 2 Pale disc 1 2
#L Sphenoid,# L 
optic canal,EDH 
temporal region
TON observed 21/11/14 3/60 Improved 2 pale disc 2 2 1
85 Muthukamu 3501948 27 M 18/10/14 RE RTA fall from bike
Drooping of 
upper lid
1 day 3 months 6/6 3 3 normal 2 1 normal
3rd 
nerve 
palsy
observed
86 Karthi 3903529 22 M 18/10/14 LE RTA fall from bike DV 1 days 7days 1/2/60 1 2 normal 1 2 normal TON IVMP 21/11/14 5/60 Improved 2 pale disc 2 2
Inferior 
defect
87 Vinoth kumar 3903983 25 M 20/10/14 RE RTA bike-bike DV 1 DAY 6 days 1/60 1&2 2 normal 1 2
# Zmc,blowout # 
orbit,#optic canal 
roof
TON IVMP 17/11/14 5/60 Improved 2 pale disc 2 2
Supero
tempor
al 
defect
2/4/2015 6/60
improve
d
2
paled
isc
2 2
sup
erot
em
por
al 
88 Rathinaraj 3904340 21 M 20/10/14 LE RTA fall from bike 1 day DV 2 days 6 DAYS PL 1 2 normal 1 2
#L ZMC,#L optic 
canal,blowout# 
orbit
TON IVMP 4/11/2014 PL static 2 pale disc 2 2 1 30/3/15 PL static 2
pale 
disc
2 2 1
89 chandra 3905756 40 F 24/10/14 LE RTA Bike-tractor 3 days
Drooping of 
upper 
lid,diplopia
2 months 8 months 6/12 3 3 normal 2 1 normal
3rd 
nerve 
palsy
observed
90 selvam.P 3907329 46 M 25/10/14 Both RTA bike-bike 2hrs Diplopia 2 days 2 weeks 6/6 3 1 normal 2 1 normal normal
b/L 4th 
nerve 
palsy
observed 18/11/14 6/6 normal 1 normal
resolv
ing
1 1
91 saravanakumar 3906633 27 M 25/10/14 RE RTA Fall out of car 4 hrs Diplopia 2days 5 days 6/6 2 1 normal 2 1 normal
4th 
nerve 
palsy
Oral steroids 10/11/2014 6/6 normal 1 normal
STATI
C
1 1
92 Rajeswari 3910206 55 F 30/10/14 LE FALL fall from steps
drooping of 
upper lid
1 week 2 months 6/18 2 3 normal 2 1 normal
3rd 
nerve 
palsy
observed 23/2/15 6/18 static 3 normal
resolv
ing
1 1
93 Balamurugan 3880227 30 M 31/10/14 LE RTA Fall from bike DV 1day 5 days 6/60 2 2 normal 1 2
#zmc,#L orbit 
roof and lateral 
wall
TON IVMP 5/12/2014 6/36 Improved 2 pale disc 2 2 1
94 Roshanth Romario 3911642 16 M 1/11/2014 LE RTA fall from bike DV 1 day 2 weeks 6/60 1 2 Pale disc 2 2
temoral 
side 
defect
TON+3
rd 
nerve 
palsy
observed
95 Ramachandran 3911475 26 M 1/11/2014 RE RTA fall from bike DV 1 day 1 month 5/60 1 2
temporal 
pallor
1 2 TON observed 5/1/2015 6/60 Improved 2 pale disc 2
96 Ravichandran 3912044 47 M 3/11/2014 RE RTA fall from bike 2 days DV 3 Days 3 months HM 1 2 Pale disc 1 2
# frontal bone 
with EDH,# 
medial wall of 
orbit
TON observed
97 palanimurugan 3912841 33 M 4/11/2014 RE RTA bike-bike DV 1 day 7 months PL 1&3 2 Pale disc 1 2
# R Zygoma& 
maxilla,#both 
parietal bone
TON observed
98 Rajesh babu 3913928 26 M 5/11/2014 LE RTA fall from bike 1 hr DV 1 Week 3 months 6/60 1 2
temporal 
pallor
1 2
inferior 
defect
# L maxillary sinus TON observed 26/2/15 6/60 static 2 pale disc 2 2
Inferior 
defect
99 Jenu 3914891 23 M 5/11/2014 RE RTA fall from bike DV 1 day 1month PL 1 2 Pale disc 1 2
contusion frontal 
lobe R,edema R 
Optic nerve
TON observed 8/12/2014 PL static 2 pale disc 2 2 1
100 Natchan 3916170 47 M 8/11/2014 RE RTA fall from bike DV 1 day PL 1 2 normal 1 2
#ZMC,#L 
Sphenoid bone,
TON observed
101 Manivannan 3917721 19 M 11/11/2014 RE RTA fall from bike 1 day DV 1 day 6/9 1 3 normal 2 1
superio
r 
orbital 
fissures
yndro
observed 11/12/2014 6/6 Improved 3 normal
resolv
ing
1 1
102 sunil kumar 3922691 37 M 19/11/14 LE RTA fall from bike 1 hr
Drooping of 
upper 
lid,diplopia
2 months 6/6 3 3 normal 2 1 normal
subarachnoid 
hemorrhage  in 
frontal  lobe
3rd 
nerve 
palsy
observed
103 Muniyandi 3922274 27 M 19/11/14 RE RTA fall from bike 1 day DV 1 day 1 month no PL 1 2 Pale disc 1 2 normal
TON-
optic 
nerve 
avulsio
n
observed
104 Mano.k 3927144 26 M 26/11/14 RE RTA fall from bike
DV,Drooping 
of upper lid
1 DAY 1 month 6/12 1 3
temporal 
pallor
2 2 # R Zygoma
TON+3
rd 
nerve 
palsy
observed
105 Sulthan ahamed 3927751 56 M 27/11/14 LE RTA car-bike
drooping of 
upper lid
1 day 45 days 6/6 1 3 normal 2 1 normal
3rd 
nerve 
palsy
observed 19/1/15 6/6 normal 2 normal
resolv
ing
1 1
106 KaliGowtham 3929003 16 M 29/11/14 LE RTA fall from bike 1 day
DV,Ptosis,pr
optosis
2 DAYS I month NO PL 3 3
temporal 
pallor
2 2
high flow CCF,L 
optic nerve injury
TON+C
CF
REFERRED
107 Nuhail mohammed 3929261 17 M 29/11/14 LE RTA bike-bike DV 14 days 30 days 6/12 1 2
temporal 
pallor
1 2 normal TON Oral steroids 5/1/2015 6/12 static 2
temporal 
pallor
2 2 1
108 Elamaran 3930310 25 M 2/12/2014 LE RTA fall from bike 4 days DV 5 days 1/60 1 2 Pale disc 2 2
# frontal bone,#L 
Sphenoid,# L 
orbital roof
TON observed
109 Rajasekaran 3931747 64 M 4/12/2014 RE RTA bike-bike 2 hrs Diplopia 1 week 6/6 1 1 normal 2 1 normal
4 th 
nerve 
palsy
observed
110 Dinesh 3934506 22 M 8/12/2014 LE RTA fall from bike DV 1 day 4/60 1 2 normal 1 2
# L frontal 
bone,#L  
Zygomatic arch
TON observed 9/1/2015 5/6O Improved 2
temporal 
pallor
2 2 1
111 pradheep Raja 3935993 24 M 10/12/2014 LE RTA car-bus 1 week
DV,Drooping 
of upper lid
1 month 2 YRS PL 1&3 3 Pale disc 2 2
orbital 
apex 
syndro
me
observed
112 viswanathan 1518508 53 M 11/12/2014 RE RTA Fall from bike 1 day DV 1 week 20 days 5/60 1 2 normal 1 2
# maxillary 
bone,R TM joint 
dislocation
TON observed
113 Bindya 3937673 36 F 12/12/2014 RE RTA fall from bike 1 hr DV 1 day 15 days 6/9 1 2
temporal 
pallor
1 2
SAH,# L maxillary 
sinus
TON IVMP
114 Sivakumar 3941710 23 M 16/12/14 RE RTA fall from bike DV 1 day 15 days HM 1 2 pale disc 1 2
#L Zygomatic 
arch,# L maxillary 
sinus
TON observed
115 palani 3941162 20 M 16/12/14 RE Assault Head hit on wall 1 hr DIPlopia 1 day 2 months 6/6 1 1 Normal 2 1 normal
6TH 
nerve 
pslsy
observed
116 karthikeyan 3941363 32 M 16/12/14 LE RTA BIKE-CAR 2 days
Drooping of 
upper lid
3 Days 16 days 6/6 3 3 Normal 2 1 normal
3rd 
nerve 
palsy
observed
117 subbarao 3942772 45 M 18/12/14 LE RTA fall from bike DV 1 Week 2 months 6/18 1&2 2 pale disc 1 2
peripheral 
field 
defect
#L sphenoid sinus TON Observed 24/3/15 6/12 Improved 2 pale disc 2 2 1
118 Sathik batcha 3944968 25 M 22/12/14 LE RTA BIKE-CAR 2 hrs DV 1 DAY 10 Days no PL 1 2
temporal 
pallor
1 2
# L Zygoma,# L 
maxillary sinus,#L 
optic canal
TON observed 19/6/15 no PL static 2 pale disc 2 2 1
119 Anjan kittu 3947875 25 M 26/12/14 LE RTA fall from bike DV 1month 5 months 6/36 1 2 pale disc 1 2
superior 
altitudinal 
defect
TON observed 3/2/2015 6/36 static 2 pale disc 2 2
superio
r 
altitudi
nal 
defect
120 Durairaj 3958050 62 M 29/12/14 LE RTA fall from bike DV 1 day 4 months 1/2/60 2 2 pale disc 1 2 # Roof of R orbit TON observed 30/5/15 1/60 static 2 pale disc 2 2 1
121 Pandiaraj 3951337 40 M 30/12/14 RE RTA fall from bike 1 day
DV,Drooping 
of upper lid
3 DAYS 1 month 6/6 1&2 3 normal 1 3 normal
Subdural 
hemorrhage,cere
bral edema
3 rd 
nerve 
palsy
observed
122 Marichamy 3951240 52 M 30/12/14 RE RTA fall from cycle DV 1 day 1 month HM 1 2 pale disc 1 2 TON observed 4/2/2015 HM static 2 pale disc 2 2 1
123 Syed musthanfa 3952343 44 M 1/1/2015 RE RTA fall from bike DV 1 day 10 days no PL 1 2 normal 1 2
# R 
zygoma,contusio
n temporal lobe
TON observed 3/2/2015 no PL static 2
temporal 
pallor
2 2 1
124 Vincent 3953942 24 M 5/1/2015 RE RTA Fall from bike DV 1 day 5 days 6/24 1 2 normal 1 2 normal
# lesser wing of 
sphenoid,optic 
nerve edema
TON IVMP
125 Silambarasan 3953940 26 M 5/1/2015 LE RTA
Van turned upside 
down
2 days
DV,Drooping 
of upper lid
3 DAYS 20 days HM 1&3 3 normal 2 2
# L orbit,SDH 
temporoparietal 
region,
orbital 
apex 
syndro
me
IVMP
126 Soodamani 3954767 44 M 6/1/2015 RE RTA fall from bike DV 2 DAYS 6 days PL 1 2 normal 1 2
SDH ,SAH in 
frontal  region,
TON IVMP 11/2/2015 PL static 2 pale disc 2 2 1
127 Baskar 3956184 52 M 8/1/2015 LE RTA fall from bike Diplopia 1 month 6 months 6/9 2 1 normal 2 1 normal
6 th 
nerve 
palsy
observed
128 malkondaiah 1520878 35 M 9/1/2015 Both RTA fall from bike 2 days Diplopia 2 DAYS 20 days  BE 6/12 3 1 normal 2 1 normal
b/L 4th 
nerve 
palsy
observed
129 Natarajan 3957259 55 M 10/1/2015 LE RTA fall from bike 1 hr
drooping of 
upper lid
2 DAYS 3 months 6/9 3 3 normal 2 1 normal
R Fronto  
temporoparietal 
SDH &SAH,# 
frontotemporopa
rietal bone
3 rd 
nerve 
palsy
observed
130 prabhu 3959453 31 M 15/1/15 RE RTA bike-car 2 hrs DV 1 day 3 DAYS FCF 1 2 normal 1 2
R orbit blow in 
#,# optic canal
TON IVMP 18/2/15 FCF static 2
temporal 
pallor
2 2 1
131 mahendran 3961376 31 M 19/1/15 LE RTA fall from bike 2 DAYS DV 3 DAYS 7  days 5/60 1 2 normal 1 2
temporal 
side 
defect
EDH L temporal 
region,multiple 
craniofacial 
fractures
TON IVMP 20/2/15 5/60 static 2
temporal 
pallor
2 2
tempor
al 
defect
132 Nithya 3962040 20 F 20/1/15 RE RTA fall from bike DV 1 day 1 week HM 1 2 normal 1 2 TON Oral steroids 1/5/2015 HM static 2 pale disc 2 2 1
133 Bharathithasan 3962058 22 M 20/1/15 RE RTA fall from bike DV 1 day 15 DAYS 6/24 1 2
temporal 
pallor
1 2 TON observed
134 muthiah.S 3963851 64 M 22/1/15 RE fall fall from height DV 7 days 3 monhs 6/24 1 2 Pale disc 1 2 normal TON observed
135 Prabhu 396 3880 20 M 22/1/15 LE RTA fall from bike DV 2 DAYS 3 days PL 1 2 normal 1 2 TON IVMP 4/3/2015 PL static 2 pale disc 2 2 1
136 Raja.A 3963428 29 M 22/1/15 LE RTA bike-bike DV  1 day 4 Days PL 1 2 normal 1 2
# L zygoma,# L 
maxillary sinus 
antra,SDH in  L  
temporal lobe
TON IVMP
137 Abuthahir 1525280 45 M 29/1/15 RE RTA fall from bike DV  2 days 14 Days HM 1 2
temporal 
pallor
1 2 TON observed 3/3/2015 2/60 Improved 2 pale disc 2 2 1
138 sajeev 3967526 42 M 29/1/15 LE Assault hit with stone
drooping of 
upper lid
15 days 2 months 6/6 1&3 3 normal 2 1
3rd 
nerve 
palsy
observed
139 Ashiq 3968270 17 M 30/1/15 RE RTA fall from bike 2 hrs DV 2 months 6 months 6/36 1 2 Pale disc 1 2
inferior 
altitudinal 
defect
R EDH,B/L SDH TON observed
140 Doni Rosario 3968782 15 M 30/1/15 LE RTA bike-auto 1 hr DV 7 days 2 weeks FCF 1 2
temporal 
pallor
1 2
#Frontal bone,# 
lateral wall of L 
Orbit
TON Oral steroids 18/3/15 2/60 Improved 2 pale disc 2 2 1
141 Chellamuthu 3969444 23 M 31/1/15 LE RTA bike-tractor 4 hrs DV 2 DAYS 10 days 1/2/60 1 2
temporal 
pallor
1 2
#ZMC,#maxillary 
antra,# lateral 
wall of L 
Orbit,EDH frontal 
lobe
TON IVMP 4/3/2015 3/60 Improved 2 pale disc 2 2 1
142 Utham singh 3970179 8 M 2/2/2015 LE RTA fall from bike DV 1 day 1 day no PL 1 2 normal 1 2
#Sphenoid 
greater and lesser 
wing
TON Oral steroids
143 Dhanasekar 3969907 38 M 2/2/2015 RE RTA fall from bike 1 HR
Drooping of 
upper 
lid,diplopia
2 months 6 months 6/6 3 3 normal 2 1 normal
SDH R frontal and 
left temporal lobe
3rd 
nerve 
palsy
observed 29/4/15 6/6 normal 3 normal
resolv
ing
1 1
144 Yuvaraj 3970543 17 M 3/2/2015 RE RTA bike-bike DV 2 days 1/60 1 2 Pale disc 1 2 TON observed 26/3/15 3/60 Improved 2 pale disc 2 2 1
145 kandasamy 3971099 32 M 4/2/2015 RE RTA fall from bike 2 hrs DV 1 day 20 days no PL 1 2
temporal 
pallor
1 2
#roof and floor of 
R Orbit,# R Optic 
canal,R temporal 
SDH,optic nerve 
edema
TON Oral steroids 10/3/2015 no PL static 2
temporal 
pallor
2 2 1
146 Niranjana.s.Rose 3971849 7 F 5/2/2015 RE RTA fall from bike 1 day DV 1 day 7 Days 2/60 2&3 2 normal 1 2 TON IVMP 17/3/15 2/60 static 2
temporal 
pallor
2 2 1
147 Bagrudeen 3972125 58 M 5/2/2015 RE RTA BIKE-CAR 1 day DV 2 DAYS 1 month no PL 1 2 Pale disc 1 2
#  lateral wall of R 
orbit
TON observed 10/3/2015 no PL static 2 pale disc 2 2 1
148 Arivalagan 3972420 31 M 6/2/2015 LE RTA fall from bike Diplopia 4 days 1month 6/6 2 1 normal 2 1 normal
4 th 
nerve 
palsy
observed
149 Ramesh 3978797 40 M 16/2/15 RE RTA Fall from bike 2 hrs DV 2 days 1 month 1/60 1&2 2 Pale disc 1 2
# R frontal bone,# 
R Zygoma
TON observed
150 Subburamu 3979623 26 M 17/2/15 RE RTA BIKE-BIKE
1  
1/2HRS
DV 1 day 9 days 6/60 1 2 normal 1 2
temoral 
side 
defect
normal TON Oral steroids 20/2/15 6/18 Improved 2
temporal 
pallor
2 2
tempor
al 
sidedef
ect
151 krishnan 3981943 46 M 20/2/15 LE RTA fall from bike DV 1day 9 days 1/60 1 2
temporal 
pallor
1 2 normal TON IVMP
152 Sekar.p 3983378 42 M 23/2/15 RE RTA Fall from bike 9 days
drooping of 
upper lid
15 days 2 months 6/6 3 3 normal 2 1 normal
EDH R 
frontotemporal 
region,
3rd 
nerve 
palsy
observed 26/3/15 6/6 normal 3 normal
resolv
ing
1 1
153 Ravi.A 3984344 19 M 24/2/15 LE RTA BIKE-BIKE 1 day DV 2 DAYS 1 month no PL 1 2
temporal 
pallor
1 2 # L frontal bone TON observed 24/3/15 no PL static 2 pale disc 2 2 1
154 Rajendran 3983861 34 M 24/2/15 LE RTA fall from bike DV 1 MOnth 2 months 6/9 1 2 Pale disc 1 2
Inferotem
poral 
defect
# lateral wall of L 
orbit
TON observed
155 Nallasamy 3988243 42 M 2/3/2015 RE RTA bike-auto
Drooping of 
upper lid
1 day 4 Days 6/6 2 1 normal 2 1 normal
# ZMC, blow out 
# floor of R  
orbit,#maxillary 
sinus,# sphenoid
6th 
nerve 
palsy
observed 20/4/15 6/6 normal 1 normal
resolv
ed
1 1
156 Abinash 3988037 16 M 2/3/2015 RE RTA bike- bike 1 hr DV 1 day 10 days no PL 1 2 normal 1 2 TON Oral steroids
157 Karuppu.A 3988381 20 M 2/3/2015 LE RTA fall from bike DV 1 week 1 month 6/24 1 2
temporal 
pallor
1 2
Inferior 
field 
defect
TON observed
158 Ramadass.C 3988581 49 M 3/3/2015 RE RTA BIKE-BIKE DV 1 DAY 20 days 6/36 1 2 normal 1 2 normal normal TON Oral steroids 8/4/2015 6/12 Improved 2
temporal 
pallor
2 2
Inferior 
defect
159 Thuraipandi 3989273 44 M 4/3/2015 RE RTA fall from bike
DV,Drooping 
of upper lid
10 days 1 month no PL 2 2 pale disc 2 2
orbital 
apex 
syndro
me
Oral steroids
160 Balamurugan 3992387 28 M 9/3/15 LE RTA BIKE-BIKE DV 1 day 20 days no PL 1 2
temporal 
pallor
1 2
# L Frontoparietal 
bone,# L 
temporal bone,# 
frontal sinus
TON observed 16/4/15 no PL static 2 pale disc 2 2 1
161 Rajkumar 3993921 20 M 11/3/2015 RE RTA hit by bike 1 hr
DV,drooping 
of upper 
lid,proptosis
1 DAY 20 DAYS no PL 1 2
temporal 
pallor
2 2
orbital 
apex 
syndro
me
IVMP 10/6/2015 no PL static 3 pale disc
resolv
ing
2 1
162 Gopalakrishna 4001371 40 M 20/3/15 RE RTA fall from bike DV 1 day 1 month no PL 1 2
temporal 
pallor
1 2
#zmc ,# lateral 
wall of R orbit,
TON Oral steroids
163 Sakthivel 4002030 30 M 23/3/15 LE RTA fall from bike 5 min DV 1 day 10 days 1/60 1 2
temporal 
pallor
1 2 TON observed 14/5/15 2/60 Improved 2 pale disc 2 2 1
164 paramasivam 4002047 51 M 23/3/15 LE FALL fall from height 1 hr Diplopia 1 day 10 days 6/6 2 1 normal 2 1 normal
# petrous 
temporal 
bone,#sphenoid 
sinus
6th 
nerve 
palsy
observed
165 Bibin 4002907 24 M 24/3/15 LE RTA fall from bike DV 1 DAY 1 month no PL 1 2
temporal 
pallor
1 2
# L Orbit floor& 
lateral wall,# L 
frontal& maxillary 
sinus
TON observed
166 Ashok kumar 4002593 41 M 24/3/15 LE RTA fall from bike DV 1 DAY 2 months 6/36 1 2 Pale disc 1 2
Inferotem
poral 
defect
normal TON observed
167 Sivakumar 4003089 42 M 25/3/15 RE RTA bike-auto DV 1 DAY
2 1/2 
months
6/60 1 2
temporal 
pallor
1 2
inferior 
defect
Subdural 
hematoma in 
frontal 
region,diffuse 
axonal injuries R 
TON observed 6/5/2015 6/36 Improved 2 pale disc 2 2
Inferior 
defect
168 vigneswaran 4003059 17 M 25/3/15 RE RTA fall from bike
Drooping of 
upper lid
1 day 2 months 6/6 2 3 normal 2 1 normal normal
3rd 
nerve 
palsy
observed 28/5/15 6/6 normal 3 normal
resolv
ing
1 1
169 Adaikan.V 4006498 44 M 31/3/15 LE RTA Fall from bike DV 1 day 8 days 5/60 1 2 normal 1 2
superior 
defect
# L Orbit lateral 
wall,# L zygoma
TON IVMP
170 Ramasamy 4008092 54 M 2/4/2015 RE RTA fall from bike DV 2 DAYS 4 Days no PL 1 2 normal 1 2 normal TON IVMP 12/5/2015 no PL static 2
temporal 
pallor
2 2 1
171 kalimuthu 4013951 28 M 11/4/2015 LE RTA fall from bike DV 1 day 15 days HM 1 2 normal 1 2 normal TON IVMP 19/5/15 2/6o Improved 2 pale disc 2 2 1
172 Nageswararao 4015297 43 M 14/4/15 RE RTA fall from bike 5 DAYS DV 1 week 2 months HM 1 2 Pale disc 1 2 normal TON observed
173 Natarajan 4016628 33 M 16/4/15 RE RTA fall from load auto 1 hr DV 1 DAY 1 week HM 1 2 normal 1 2
# R Zygomatic 
arch,
TON Oral steroids
174 Vishnu 4018125 24 M 18/4/15 RE RTA bike-bike 2 days DV 3 Days 45 days PL 1 2 Pale disc 1 2
Contusion R 
inferotemporal 
lobe,# temporal 
bone,# 
superolateral wall 
TON observed
175 Prasad 4018060 39 M 18/4/15 RE RTA bike-auto DV 1 DAY 3 days no PL 1 2 normal 1 2
# roof of R orbit,#  
greater and lesser 
wing of sphenoid
TON IVMP
176 Pothiraj.K 4020385 38 M 21/4/15 LE RTA fall from bike 1 hr DV 1 day  PL 1 2 normal 1 2 TON IVMP 1/6/2015 HM Improved 2 pale disc 2 2 1
177 mohammed agikar 4020405 29 M 21/4/15 LE RTA fall from bike 1 hr
DV,drooping 
of upper lid
1 day 3 days  PL 1 normal 2 2
orbital 
apex 
syndro
me
Oral steroids 3/6/2015 PL static 3 pale disc
resolv
ing
2 1
178 vijaya kumar reddy 4023389 29 M 27/4/15 RE RTA fall from bike DV 1 DAY 13 days 5/60 1 2 normal 1 2
EDH temporal 
lobe,# frontal 
bone,# squamous 
part of temporal 
bone
TON Oral steroids
179 Perumayee 4023876 45 M 27/4/15 RE RTA fall from bike 2 days Diplopia 20 days 40 days 6/6 1 1 normal 2 1 normal
Contusion L  
temporal lobe,
4 th 
nerve 
palsy
observed 24/6/15 6/6 normal 1 normal
resolv
ing
1 1
180 Maruthamuthu 4025093 22 M 28/4/15 RE FALL fall from water falls 2 days DV 3 DAYS 1 week HM 2 2 normal 1 2 TON IVMP
181 Rengasamy 4024650 31 M 28/4/15 LE RTA fall from bike 2 hrs DV 1 day 1 week FCF 2&3 2 normal 1 2
# L maxillary 
sinus,# L 
Zygomatic arch,# 
lateral wall of L 
Orbit
TON IVMP 4/6/2015 2/60 Improved 2 pale disc 2 2 1
182 manikandan 4028867 30 M 5/5/2015 RE RTA fall from bike DV 1 day 4 months 1/2 /60 1 2 Pale disc 1 2 TON observed
183 udayakumar 4031145 20 M 7/5/2015 RE RTA CAR-CAR 2 days DV 3 DAYS 1month PL 1 2 Pale disc 1 2 # R frontal bone TON observed
184 Anburajan 4030569 25 M 6/5/2015 LE RTA fall from bike 10 hrs DV 1 DAY 10 DAYS 6/18 1 2 normal 1 2
temporal 
hemianop
ia
TON observed
185 Balasubramanian 3818273 46 M 7/5/2015 LE RTA Fall from bike DV 1 Day 4 Days HM 2 2 normal 1 2
EDH L temporal 
lobe,# L 
sphenoid,# 
Lateral wall of  L 
Orbit
TON IVMP
186 Kathiravan 4032520 20 M 9/5/2015 LE RTA fall from bike 10 hrs DV 1 DAY 14 DAYS no PL 1 2 normal 1 2
# L temporal 
bone ,# lateral 
wall,roof and 
floor of left orbit
TON Oral steroids
187 Muthu 4033923 36 M 11/5/15 LE RTA bike-auto DV 1 DAY 2 DAYS no PL 1 2 normal 1 2
#ZMC,# lateral 
wall of left orbit,# 
Left sphenoid
TON IVMP
188 Manivelan 4033990 36 M 11/5/2015 LE RTA BIKE-CAR 5 days DV 1 week
4 
MONTHS
6/9 1 2
temporal 
pallor
1 2
Inferotem
poral 
defect
# frontal bone TON observed
189 Gangatharan 4035228 42 M 13/5/15 RE RTA bike-bike DV 1 Day 1 month no PL 1 2
temporal 
pallor
1 2
contusion R 
Temporal and 
frontal region,# R 
maxillary,ethmoi
d,frontal&zygom
TON observed
190 Murugesan 4036703 36 M 14/5/15 LE RTA fall from bike 12 hrs DV 2 DAYS 6 DAYS no PL 1 2 normal 1 2 TON IVMP
191 Rajapandian 4038724 40 M 16/5/15 RE RTA BIKE-CAR 1 day DV 2 DAYS 2 months PL 1 2 Pale disc 1 2
#  R zygomatic 
bone
TON observed
192
Deeraj kumar 
sharma
4044628 30 M 25/5/15 RE RTA Fall from bike 1 day DV 2 DAYS 2 months no PL 1 2 Pale disc 1 2
# R frontal bone,# 
R temporal 
bone&sphenoid 
bone, 
TON observed
193 kumaran 4046881 26 M 27/5/15 LE RTA bike-car 12 hrs DV 2 DAYS 20 DAYS 6/18 1 2
temporal 
pallor
1 2 normal
# L frontal bone,# 
L Sphenoid
TON Oral steroids 23/6/15 6/18 static 2
temporal 
pallor
2 2 1
194 Nishanth 4048015 31 M 28/5/15 Both RTA
bike hit 
transformer
1mont
h
DV 1 Month 9 months
RE PL, LE 
NOPL
1 3 BE pale disc 1 2
bifrontal EDH,# L 
frontal bone,SDH 
left 
frontotemporopa
rietal region
B/L 
TON
observed
195 Vinod 4048712 31 M 29/5/15 LE RTA hit by bike 2 hrs DV 1 DAY 1 month no PL 1 2
temporal 
pallor
1 2 # Optic canal TON Oral steroids 26/6/15 no PL static 2 pale disc 2 2 1
196 sathish kumar 4049467 21 M 30/5/15 RE RTA fall from bike 1/2 day DV 1 DAY 4 DAYS no PL 1 2 normal 1 2
# Roof of R 
Orbit,# R 
sphenoid
TON IVMP 27/6/15 no PL static 2
temporal 
pallor
2 2 1
